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 ɒɄˈʱʚɓReactive Programming ʤɟʻʫ ɗɶˉᴬʤɂ ɑʒʤ ˂Ỉȹ ɑJavaScript  ʇʚʕʕ ʨɛʫ ɐɬɭʎɕʫ ɒɄʒʦʤ ̓ɱɩȵ ɒɄɋɕʟʫ ɄyʦJava 

 ʺɂ#c  ʺɂSwift  .. ʏˈʆɕɶɔʺ ᵷᾢήɂʫ ɑˈʱʚɕʤɂ ʵɯʶ Ʉʸʬʍɭɓ ὃỮʤɂ ɒɄʒʦʤɂ ɐɭʶɄɺʫʇɇɂɱʤɂ ɂɯʶ ʢᶚɩ ʳ )https://reactivex.io( ᵷ

 ɑɋɕʟʫ ʻʶ ɑˈʱʚɕʤɂ ʵɯʶ ʳʫ ɄʱʬẛẄ ɄʫʺRxJS  ɗɌˆɱʟɵ ɄʕɄᾒήɂ ɑʒʤ ˂Ỉȹ ɑʸɟʻᶽɂ ˍỘʺɂ ʵɯʶ ʪɂɭɪɕɵɂ ʏˈʆɕɶʰ ʡʤɯʤ ʏʫ ɑɋɕʟᶽ

) ̱Ộ̋ ɐɰ̒yɺʑɂ ɑəᶚɛʤɂ ʨʬʎʤɂ ɱʅȵ ʏʫ ̋ɂ ɐɱɹɄɋʫ ɗɌ̂ɱʟɵ ɄʕɄᾒήɂ ɑʒʤAngular æ React æ Vue( ᵷ☿ʺ ʔʻɵ ɆɄɕʟʤɂ ɂɯʶ ˍ

 ˂Ỉȹ ʘɱʆɕʯʪɂɭɪɕɵɂ  ʏʫ ɑɋɕʟᶽɂ ʵɯʶAngular ʏʫ ᵷ ̋  ɐɭɥɂʺ ʭˈʶɄʖᶽɂ ʏˈʬɟ ʮɂ ʭʦʎʤɂɪɕɵᶗɂ ʘɱʅ ɏʦʑȵɑẛẀɄɺɖʫ ʪɂɭ ᵷ

 ʏˈʆɕɶʰ ʨɇ ɏɶɦʕ ɂɯʶ ɷˉʤʺɄʖʑɂ ʮɂ ʢ̒ʚʯ ʮɂ ʭˈʶ ʏˈʬᾒή ɐɭɥɂʺ ɑɇɄɕʝ ɑʚˆɱʅ ˍ☿ ɑʆˈɶɈ ɒɄʕᶚɕɩɂ ʏʫ ɑɡʫṔḗʤɂ ɒɄʒʤ

 ὂḒɶ˅ Ʉʫ ʺɂ ʢɂʺɭʤɂSyntax ɑʖʦɕᾟᾇɂ ɒɄʒʦʤɂ ʮḛɇ. 

 ʳʤʺ ˂Ỉȹ ʘɱʆɕʤɄɇ ɆɄɕʟʤɂ ɂɯʁ ̱☿ ̩ʖɕʟʯRxJS  ɤɱɺʰ ʔʻɵ ɄʬʯɂʺAngular HttpClient ʤɂ ˍỘʺʆᴬʤɂ Ʉʶɱʕʻɓ ὃỮʤɂ ɑʚˆɱAngular 

ʢɄɾɓᶗ HTTP ɏʦᾒή ɑʕɄʁɂ ʺɂ ʪɬɄᾟήɂ ʳʫ ɒɄʯɄˈɋʤɂ ʔɯɥ ʺɂ ʨ˄ɭʎɔ ʺɂ ᵷ ʡʤɯʤ ʨɾʖʤɂ ɿˈɾɪɕɇ ɗʬʙ ʢ̋ɜɂ  ɂɯʶ ʳʫ

 ʭˈʶɄʖʫ ɤɱɺʤ ɆɄɕʟʤɂɑˈɵɄɵȵ  ɒᶗɄɾɓɂʺ ɒɄʠɋɺʤɂ ˍ☿HTTP Ʉɛʫʎʤɂʺ ʪɬɄᾟήɂ ʢᴬʤɂ ʢɂʺɬʺ ʨˈʬHTTP  ʭ̍ʁɄʖʫ 
ᴮ
Ʉʂ˄ɂ̋Json 

ᴬʤɂʺAPI Ṕḛɛʟʤɂ ʵṔḛʑʺʏ̌ɱɵ ʨʠɺɈ ʭ̍ʁɄʖʑɂ ɻɯʁ ˂Ỉȹ ʘɱʆɕʯ ɝ̍ɦɇ ᵷ ɆɄɕʟʤɂ ɂɯʶ ˍ☿ Ʉʱʫɭɪ˄ Ʉʬɇ ɇ ʀ̒ ᾟήɂ ʮ̋ɬ ʵɯʶ ʨˈɽɄʖɕ

ɒɄˈʱʚɕʤɂ ɤɱɺʤ ʹɾˈɾɪɓ ʭɓ Ṕḛɩᶟɂ ʨɾʖʤɂ ˍ☿ʺ ᵷAngular HttpClient. 
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 ʭˈʶɄʖʫ ʃʎɈ ˂Ỉȹ ʨɩɭʫ

ɏˆʻʤɂ ɒɄˈʱʚɓʺ ɒɄʠɋɺʤɂ 
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1- :ɑʫɭʚʫ  

 ɄʬʝɄʱʯɂ ɆɄɕʟʤɂ ɂɯʶ ɑʫɭʚʫ ˍ☿ Ʉʱʦʙ  ̋ɇ ɼʻʒʤɄɇ Ȳɭɋʤɂ ʨɋʙ ɐṕḛʬAngular HttpClient )ɆɄɕʟʤɂ ɂɯʶ ʳʫ Ṕḛɩᶟɂ ʨɾʖʤɂ( 

 ʪɬɄᾟήɂ ʻʶ Ʉʫ ʨɛʫ ᵷɑʬʸᶽɂ ɒɄˈʱʚɕʤɂ ʃʎɈ ʭʸʖʯ ʮɂ Ʉʸʦɋʙ ɏɡ˄server  ʨˈʬʎʤɂʺclient  ̒ʁ Ʉʫ 
ᴮ
Ʉʂ˄ɂ̋Http ʕɄʁɟɄɇ ᵷ

ᴮ
ᶚɽɂ ɑ

 ɑˈʱʚɓ ˂ỈɂAPI ̋Json .̓ɱɩɜɂ ʭ̍ʁɄʖʑɂ rʫ ɄʁṔḛʑ̋ 

ɯʶ ʨˈɽɄʖɓ ˍ☿ ʛʬʎɕʯ ʳʤ ʢɄᾚήɂ ɑʎˈɋʆɉʺ Ʉʬʯɂʺ ᵷʨʫɄʞ ɆɄɕʝ ʳʟ˄ ʭʤ ʮɂ ʨʚɕɶʫ ʨɾʕ ˂Ỉȹ ɞɄɕɦ˄ ɭʙ ɄʸʂʎɈ ʮᶟ ɒɄˈʱʚɕʤɂ ʵ

 ɐṕḛʫ ʭʦʎɕʯ ̩ʠʤ Ʉɦʎʖɦ̋̂ ́ɟɄɕɦʯ Ʉʫ ˂Ịʍ ɳʝɱ
ᴲ
ʯ̋ ɑ̍ɦʚɓ ʨʠʤ ɑʫɭʚʫ̋ ʨɩɭʫ ʪɭʚɦɵHttpClient. 

2- Server & Client: 

 ɜɂ ̩ʆʎ
ᴲ
 hɝ̍ɦɇ ᵷɒɄ̍ɦʚɕʤɂ ɻɯʁ ˂Ỉȹ ʨɩɭʫ̋ ɑʆ̍ɶɈ ɑʫɭʚʫ ȲɄʆʍȺɇ ʪ̒ʚʯ ʔ̒ɵ ɄʚɇɄɵ Ʉʯɱɹɂ Ʉʬʝ ɄʯɭʍɄɶɔ ὃỮʤɂ ɒɄˈɵɄɵ

 ɆɄʎˈɖɵɂʺ ʭʸʕ ˂ỊʍHttpClient. 

 ὂḒɶ
ᴲ
ɔ Ʉʫ ̋ɂ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ɑ̍ɦʚɓ ɑ̍ɥɄʯ rʫ̋Server & Client  ˂Ỉȹ ɒɬȵ ὃỮʤɂʺ ɏɵɄᾚήɂ ɒɄʠɋɹ ʭˈʶɄʖʫ ʭʶɂ ʳʫ ὃ♫ʕ

ɏɵɄᾚήɂ ɲɄyɟ ɧɕʖɇ ʪ̒ʚʯ Ʉʫɭɦʍ 
ᴮ
ᶚɛʬʕ ᵷʮḛʫɭɪɕɶʬʦʤ Ʉyʫɭʚɓ ὃỮʤɂ ɄẛẁɄʫɭɩ̋ ɄẛẁɄʚ̍ɋʆɓ ɬɭʎɔ̋ ɒɄʠɋɺʤɂ ɻɯʁ ɰɄɺɖʯɂ  ʺɂ

 ʮ̒ʠ˄ ʮȶʞ ɧʖɾɕʑɂ ˂Ịʍ ʢ̒ɩɭʤɄɇ ʪ̒ʚʯ̋ ɱɩȳ ɲɄyɟ ˃ȵ ̋ɂ ʨ˄Ʉɉ̒ʑɂ ɲɄyɟGoogle Chrome  ʺɂSafari  ɱɩȳ ɧʖɾɕʫ ˃ȵ ʺɂ

 Ṕḛʸɺʤɂ ɝɦɋʤɂ ʜɱɦʫ ʳʟˈʤʺ ʏʙʻʫ ɏʦʆɇ Ʉʱʬʙʺgoogle.com Ȳᶚʬʍ Ʉʱɦɋɽɂ ɑʤɄᾚήɂ ʵɯẛẀ ɄʱʯȺʕ ᵷClients  ɏʦʆɇ Ʉʱʬʙʺ

 ɝɦɋʤɂ ʜɱɦʫ ʀɂɱʎɕɵɂ ˍỘʺ ɑʫɭɩgoogle.com ᶽɂ ɂɯʶʺ ɐɬ̒ɟ̒ʫ ́ʦ̍ʒɺɖʤ ɑ̂ɰ̋ɱʁ ɒɄʖʦʫ rʫ ́̒̂ɕɦ˄ Ʉʫ ʏ̍ʬɡɇ ʏʙ̒

 ʪɬɄɩ ὂḒɶƎ˅ ɲɄyᾒήɂ ɂɯʁ̋ ɑɦ̍ʎʫ ɑʚʆɦʫ ̱☿ ɱɩȳ ɏɵɄɥ ɲɄyɟ ˂ỊʍServer  ɑʦˈʬʎʤɂ ɐɳʸɟᶟɂ ɑʫɭɪɇ ʪɄʙ ʹʯᶟClients ʄɱɺɈ ᵷ

.̓ɱɩ
ᴲ
ȵ ɏɵɄɥ ɑʟɋɹ ˃ȵ ̋ɂ ɗʯṔḘʯɂ ɑʟɋɹ ʮ̒ʠɓ ʮȶʞ ʨ̍ʬʎʤɂ̋ (ɱʕṔḛɶʤɂ) ʪɬɄᾟήɂ ɲɄyɟ ʮḛɇ ʇɉɱɓ ɑʟɋɹ ɬ̒ɟ̋ 

 Ʉʫ ɐɭ˄ɭʍ ʘɱʆɇ ɱʕṔḛɶʤɄɇ ʨɾɕʯ ʮɂ ʏ̍ʆɕɶh ᶗ̋ ᵷɑʬyʑɂ ɒɄ̍ɦʚɕʤɂ ɻɯʁ ɧ̍ʁ̒ɓ̋ ʭyʖʤ ʇ̍ɶɈ ʢɄɛʫ ṔḗɕʎƎ˅ 
ᴮ
ɄʚɇɄɵ ɻɱʝɮ ʭɓ

.ɑɋʎʤ ̋ɂ ʛ̍ɋʆɓ ʮ̒ʠɓ ʮɂ rʟʬʫ ɱɾᾚήɂ ᶗ ʢɄɛʑɂ ʨ̍Ɍɵ ˂Ịʍ̋ ᵷɑʖʦɕɪʫ̋ 

 ʳʫ ɑʍʻʬɡʫ ɭɥɂʺ ɱʕṔḛɵ ʪɭʚ˄ ʮɂ ʳʟʬʬʕ ɱʕṔḛɶʤɂ Ʉʸʫɭʚ˄ ὃỮʤɂ ɒɄʫɭᾟήɂ ɬɭʎɕɓʺ ʗʦɕɪɓ ɗʙʻʤɂ ɷʖʱɉʺ ʨɛʫ ɒɄʫɭᾟήɂ

 ɒɄʖʦʫ ʳˆɳɪɓ ʺɂ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ʏʫ ʨʫɄʎɕ˄ ˃ɯʤɂ ʛˈɋʆɕʤɂ ʺɂ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ʳˆɳɪɓ ɑʫɭɩ ʺɂ ˌʰʺṔḘʟʤᶡɂ ɭ˄Ṕḗʤɂ ɑʫɭɩ

 ̓ɱɩȵ ɑyɟ rʫ̋ ɑyɟ rʫ ɂɯʁ ᵷᾢήɂ...ᵷʨ̍ʬʎʤɂ ɲɄyɟ ̱☿ ʏʙ̒ʑɂ ʀɱʎʤ ɑ̂ɰ̋ɱʂʤɂ ʏʙ̒ʑɂ ɒɄʖʦʫ ̋ɂ ̓ɱɩɜɂ ʇȼɄɵ̒ʤɂ̋ ɰ̒ɾʤɂ

 ɱʕṔḛɵ ɲɄyɟ ʡʤɄɦʁ ʮ̒ʠ˄ ʮȵ rʟʬʫ.ɑɦ̍ʎʫ ʘɱʆɇ ʃʎɋʤɂ ɄyʂʎɈ ʏʫ ɐɳyɟɜɂ ɻɯʁ ʇɉɰ ʭɕɉ̋ ɑʫɭɩ ʨʠʤ 

 ɐɰɭʚʤɂ ʡʦɕʬɓ̋ ɱʕṔḛɶʤɂ ˂Ịʍ ʨʬʎɔ ɒɄʚ̍ɋʆɓ ɑɡʫṔḗɇ ɑɽɄɩ ɑɡʫɱɇ ɒɄʒʤ ʡʤɄɦʁ ʮɂ ́ʬʦʎh ʮɂ ɏɡ˄ ˃ɯʤɂ ʭyʑɂ Ȳɳᾒήɂ̋

ʤɂ ɭʍɂʻʙ ʳʫ ɒɄʯɄˈɋʤɂ ɏʦɟ ʺɂ ʨ˄ɭʎɔ ʺɂ ʔɯɥ ʺɂ ɑʕɄʁȹ Ȳɂʻɵ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ˂Ịʍ ɒɄˈʦʬʎʤɂ ʏˈʬɟ Ȳɂɱɟɂ ˂Ịʍ ɒɄʯɄˈɋ

 ɑʒʤ ʨɛʫC#  ʨʬʎʤɂ ɰɄʅȺɇ ɑʦɛʬɕʫASP.NET  ɑʒʤ ʺɂPython  ʨʬʎʤɂ ɰɄʅȺɇ ɑʦɛʬɕʫDjango  ɑʒʤ ʺɂJava  ʨʬʎʤɂ ɰɄʅȺɇ ɑʦɛʬɕʫ

Spring Boot ɒɄʖʦʫ ʏʫ ʺɂ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ʏʫ ʨʫɄʎɕɓ ɒɄʚˈɋʆɓ ɑɡʫɱɇ Ʉʸʚˆɱʅ ʳʍ ʏˈʆɕɶʰ ɒɄʒʦʤɂ ʵɯʸʕ ᵷṔḛɛʟʤɂ ʭʶṔḛʑʺ ᵷ

 ̓ɱɩȵ ɑʒ̍ɾɇ ᵷɱʕṔḛɶʤɂ ˂Ịʍ ʇȼɄɵ̒ʤɂ ɱʕṔḛɶʤɂ Ʉʸʫɭʚ˄ ὃỮʤɂ ɒɄʫɭᾟήɂ ʏˈʬɟ ɑɡʫɱɇ Ʉʸʚˆɱʅ ʳʍ ʏˈʆɕɶʰæ  ʵɯʶ ɏʦʑȵ
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 ʇȼɄɵ̒ʤɂ ɒɄʖʦʫ̋ ɄẛṨʦʍ ɒɄ̍ʦʬʎʤɂ̋ ɒɄʯɄ̍ɋʤɂ ɐɭʍɄʙ ɂɭʍ Ʉʫ ɐɳʁɄɟ ʮ̒ʠɓ ɒɄʫɭᾟήɂæ  ʔɱƎʎʤɂ ̓ɱɟ ɑɡʫṔḗʤɂ rʫ ʌ̒ɦʤɂ ɂɯʁ̋

ᴬʤɂ ɑɡʫɱɇ ʹɕˈʬɶɔBack-End. 

 ɏˆʻʤɂ ʭʤɄʍ ˍ☿ ɭ˄ɭɦɕʤɄɉʺ ɑʦɇɄʚᶽɂ ɑʸᾒήɂ ˂ỊʍʺWeb ʒʤ ʡʤɄʱʶ ɱʕṔḛɶʤɂ ʏʫ ʨʫɄʎɕʤɂ Ʉʸʚˆɱʅ ʳʍ ʏˈʆɕɶʰ ᶗ ɑɡʫɱɇ ɒɄ

 ɑʒʤ ʨɛʫ ᵷɱʕṔḛɶʤɂ ˍ☿ ɑʯɳᾟᾇɂ ʇȼɄɵʻʤɂ ɒɄʖʦʫ ʺɂ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ɭ˄ɭɦɕʤɄɉʺJavaScript  Ʉʸʚˆɱʅ ʳʍ ʏˈʆɕɶʰ ɑʒʦʤɂ ʵɯʸʕ

ɰɂɰɲᶗɂ ʨɛʫ ɐɱɹɄɋʫ ʹʎʫ ʪɭɪɕɶᶽɂ ʨʫɄʎɕ˄ ˃ɯʤɂ ʏʙʻᶽɂ ɑʸɟɂʺ ɑɡʫɱɇ ʨɛʫ ʪɭɪɕɶʬʦʤ ɑˈʫɄʫᶗɂ ɒɄʸɟɂʻʤɂ ɑɡʫɱɇ  ɒɄʎɊɱʫʺ

 ɑɡʫɱɇ ὂḒɶƎ˅ ɑɡʫṔḗʤɂ rʫ ʌ̒ɦʤɂ ɂɯʁ̋ ᵷɑʦ̍ʬɟ ʘɱʆɇ ɱʕṔḛɶʤɂ rʫ ɑʫɬɄʚʤɂ ɒɄʯɄ̍ɋʤɂ ʀɱʍ ̋ɂ ᵷᾢήɂ... ᵷɿʤɦɂFront-End 

 ʳʫ ɑᾟὈʰ ɭɟʻ˄) .ʇʚʕ ɧʖɾɕᶽɂ ᶗȹ Ʉʬʸʖ˄ ᶗ ɑʒʦʤɂ ʵɯʶ ɱʫɂʺȵ ʮᶟJavaScript  Ʉẛẃɂ ˂Ịʍ Ʉʸʖˆɱʎɔ ʭɓRuntime 

Environment  ὂḒɶɔNode js  Ʉʸʚˆɱʅ ʳʍ ʏˈʆɕɶʰʺ ɑɡʫɱɇBack-End.( 

ᴬʤɂ ʏˈʆɕɶɔ ɗʙʻʤɂ ɷʖʱɉʺJavaScript  ʛˆɱʅ ʳʍ ɱʕṔḛɶʤɂ ʏʫ ʨɽɂʻɕʤɂHttp  ʢɂʺɬʺAPI ʮḛɕˉʱʚɕʤɂ ʮḛɓɄʶ ʛˆɱʅ ʳʍ ɝˈɥ ᵷ

 ˍ☿ ʹɕɡʫɱɇ ʭɓ ˃ɯʤɂ ʛˈɋʆɕʤɂ ʮḛɇ ʨɽɂʻɕʤɂ ʭɕ˄Back-End  ˍ☿ ʹɕɡʫɱɇ ʭɓ ˃ɯʤɂ ʛˈɋʆɕʤɂ ʏʫFront-End ʮɂ ʨʬʎʤɂ ʏʫ ᵷ

 ɑɡʫɱɇ ɭ̍ɡƎ˄ ˃ɯʤɂ ɰ̒ʆʑɂBack-End & Front-End  ὂḒɶƎ˅Full Stack Developer  .(ɏˆʻʤɂ ʨɋʚɕɶʫ ʻʶʺ) 

 ʨʬʍ ɰɄʅȹ ʮɂ Ʉʬɇ :ɑʊɥᶚʫAngular ᴬʦʤ ʨʬʍ ɰɄʅȹ ʻʶJavaScript  ʳʫ ʹʚˆɱʅ ʳʍ Ʉẛṥɡʫɱɇ ʭɕ˄ ὃỮʤɂ ɒɄʚˈɋʆɕʤɂ Ṕḗɕʎɔ ʡʤɯʤ

 ɑɡʫɱɇ ʳʬʁFront-End ʛˆɱʅ ʳʍ ʹɕɡʫɱɇ ʭɓ ʛˈɋʆɓ ˃ȵ ʨʬɺ˅ ɂɯʶʺ ᵷAngular  ʮɄʞ ȲɂʻɵWeb ʛˈɋʆɓ ʺɂ  ʳʍ ʨ˄Ʉɉʻʫ

 ʛˆɱʅIonic  ʛˆɱʅ ʳʍ ɏɕʟᶽɂ ɧʆɵ ɒɄʚˈɋʆɓ ʺɂElectron. 

 ʏʫ ʨʫɄʎɕʦʤ Ʉʸʫɂɭɪɕɵɂ ʳʟʬ˄ ɒɄʒʦʤɂ ʃʎɈ ʡʤɄʱʶ :ɑʊɥᶚʫFront-End ̋Back-End  ɑʒʤ ʨɛʫJava  Ʉʸʫɂɭɪɕɵɂ ʭɕ˄ ɝˈɥ

 ɒɄʚˈɋʆɓ ɑɡʫɱɇAndroid  ɗɦɋɽȵ ʡʤɯɇ ˍỘʺFront-End  
ᴮ
Ʉʂ˄ɂ̋Back-End  ɑʒʤ ʡʤɄɦ̋ʁ ᵷ

ᴮ
ɄʚɇɄɵ ɒɱɹȵ ɄʬʝSwift  ɝˈɥ

ᴬʝ Ʉʸʫɂɭɪɕɵɂ ʭɕ˄Front-End  ɒɄʚˈɋʆɓ ɑɡʫṔḗʤiOS(IPhone)  ɑɡʫṔḗʤ 
ᴮ
Ʉʂ˄ɂ̋Back-End 

ᴮ
Ʉʂ˄ɂ ʡʤɄɦ̋ʁ ᵷC#  ɑɡʫṔḗʤ

 ʏȽɂɱʤɂ ʨʬʎʤɂ ɰɄʅȹ ʪɂɭɪɕɵɄɇ ɏˆʻʤɂ ɒɄʸɟɂʺ ɑɡʫɱɇ ὂỮɥ ʺɂ ɏɕʟᶽɂ ɧʆɵ ɒɄʚˈɋʆɓBlazor ɑɡʫɱɇ 
ᴮ
Ʉʂ˄ɂ̋ ᵷBack-End. 

ʙɦɱʆɓ ɭɦʍ ɄẛṨʤȹ ɐɰɄɹᶗɂ ɏɡɓ ɑʬyʫ ɑʆʚʯ ʡʤɄɦ̋ʁ ʵɯʶʺ ɑˈɇɄᾚὈʤɂ ɑɋɵʻᾚήɂ ɒɄˈʱʚɓ ˍỘʺ ʨˈʬʎʤɂʺ ʪɬɄᾟήɂ ʭˈʶɄʖᶽ Ʉ

 ᵷ̓ɱɩɜɂ ɰ̒ʫɜɂ ʏ̍ʬɟ̋ ́ɕʯɄ̍ɽ ̋ɂ ɭ˄ɭɟ ɱʕṔḛɵ Ȳɂɱɹ ȲɄɦʍ ɭɋʟɓ ʮ̋ɭɇ ɱʕṔḛɶʤɂ ʏʫ ɒɄʫɭᾟήɂ ʏ̍ʬɟ Ʉɦʤ ʪɭʚ
ᴲ
ɓ ɒɄ̍ɦʚɕʤɂ

ḛʑ̋ ɱʕṔḛɶʤɂ ɂɯʁ ʭyʫɭɪ˄ ʮɂ ʏ̍ʆɕɶ˅ ˃ɯʤɂ ʮḛʫɭɪɕɶʑɂ ɬɭʍ̋ ɑᾒήɄʎʫ ɐɰɭʙ̋ ɑɥɄɶʫ ɯɩȶʯ ʮɂ ʏ̍ʆɕɶh Ʉʬʯɂ̋ ʳʫ ɄʶṔ

Ʉʫɭᾟήɂ ʏ̍ʬɟ ȲɄɦɇ Ʉɦʤ ɑʦyɵ ʡʤɯɉ̋ ᵷɄɦɕɟɄɥ ɰɭʙ ˂Ịʍ ᾢήɂ... ᵷ̩h Ṕ̋Ḙʟʤɟɂ ɭ˄Ṕḗʤɂ̋ ɒɄʯɄ̍ɋʤɂ ɭʍɂ̒ʚʝ ̓ɱɩɜɂ ɒɄʫɭᾟήɂ ʏ̍ʬɟ ɒ

 ɑʝɱɹ ɒɄʫɭᾟήɂ ʳʫ ʌʻʱʤɂ ɂɯʶ ʪɭʚɓ ὃỮʤɂ ɒɄʞɱɺʤɂ ʳʫʺ ᵷɱʖɾʤɂ ʳʫGoogle  ˍ☿ ɑʦɛʬɕʫGoogle Cloud  ɑʝɱɹ ʺɂ

Microsoft  ˍ☿ ɑʦɛʬɕʫAzure.ᾢήɂ... ᵷ 

ɑʚˈʚɥʺ  ̩ʖɕʟɦɵ ʡʤɯʤ̋ ́ɥɱɺʤ ʪɄʚʑɂ Ʉɦʁ ɷ̄ʤ rʟʤ̋ ʏɕʬʫ̋ ʮ̒ᾒὉ ̋ɮ ɑ̍ɇɄᾚὈʤɂ ɑɋɵ̒ᾚήɂ ɒɄ̍ɦʚɓ̋ ʭ̍ʁɄʖʫ ̱☿ ɘɭɦɕʤɂ

.
ᴮ
ɄʚɇɄɵ ́ʤ Ʉʯɱɹȵ Ʉʬɇ 

:ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh ɱɾɕᾟᾇɄɉ̋ 
ᴮ
ɂṔḛɩȵ̋ 

¶  ὂḒɶƎ˅ ɱʕṔḛɶʤɂ ˂Ịʍ ʨʬʎ˅ ʛ̍ɋʆɓ ˃ȵ ʮɂBack-End  ˂Ịʍ ʨʬʎ˅ ʛˈɋʆɓ ˃ɂʺClient  ὂḒɶƎ˅Front-End. 



 

̼ 

¶ ˆɳɪɓ ʭɕ˄ ɏʤɄʒʤɂ ˍ☿ Ȳᶚʬʎʤɂ ɐɳʸɟȵ ˍ☿ʺ ᵷɱʕṔḛɶʤɂ ˍ☿ ʇȼɄɵʻʤɂ ɒɄʖʦʫʺ ɒɄʯɄˈɋʤɂ ɭʍɂʻʙ ʳClients  ʵɯʶ ɏʦʅ ʭɕ˄

.ɄẛṨʦʍ ʌᶚʅᶗɂ ʨˈʬʎʦʤ ɤɱɾʫ ʮɄʞ ʢɄɥ ˍ☿ ɒɄʯɄˈɋʤɂ 

¶  ̓ɱɩȵ ɑʒ̍ɾɇ ̋ɂ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ rʫ 
ᴮ
ᶚʝ ʮḛɇ ʨɽɂ̒ɕʤɂ ʭɕ˄Back-End  ʮḛɉʺFront-End  ʛˆɱʅ ʳʍHttp ̋API. 

Ʉʠɹɜɂ̋ ɰ̒ɾʤɂ ʃʎɈ ʀɱʎɕɶ̡ʤ ʮɕɂ̋:̱ỈɄɕʤɄʞ ᵷɄẛẀɄᾚὛɜ ʘ̒ʚᾚήɂ ʏ̍ʬɟ ʋʖɥ ʏʫ 
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʫ ᾝὟ̒ɓ ὃỮʤɂ ʢ 

 

 



 

̽ 

 

 



 

̾ 

3- Http/Https: 

 ɑʦʬᾒή ɰɄɾɕɩɂ ̒ʁ  ̋ɒɄʯɄ̍ɋʤɂ ɻɯʁ ʢ̒ɽ̋ ʮɄʬʁ̋ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ʮḛɇ ɒɄʯɄ̍ɋʤɂ ʨʚɦɇ ʭɕẛẄ ʢ̒ʞ̒ɓ̋ɱɇ rʍ ɐɰɄɋʍ ̒ʁʺ

Hyper Text Transfer Protocol ɏʦʆʤɂ ɑˈʤȳ ˂Ịʍ ɭʬɕʎˇʺ ᵷRequest ˈʬʎʤɂ ʳʫ ɑɇɄɡɕɵᶗɂʺ ʨResponse  ᵷʪɬɄᾟήɂ ʳʫ

 ɂɯʁ ɒɄʖʦʫ ́ɇ ɭɟ̒ ˄˃ɯʤɂ ʪɬɄᾟήɂ rʍ ɝɦɋʤɄɇ 
ᴮ
ᶗ̋ɂ ʪ̒ʚ̍ɵ ɧʖɾɕʑɂ ʮȶʕ ɗʯṔḘʯᶗɂ rʫ ʏʙ̒ʫ ˃ȵ ɏʦʆɇ ʪ̒ʚʯ Ʉʫɭɦʍ ὂỰʎʬɇ

 ʢɄɾɓɂ ȲɄɺʰɂ ʭɕ˄ ɄʶɭʎɊʺ ʏʙʻᶽɂHttp/Https  ʭʍɭ˄) ʏʙʻᶽɂ ʹˈʕ ɬʻɟʻᶽɂ ɱʕṔḛɶʤɂ ˂Ịʍ ȲɄʱɇHttp  ʭʍɭ˄ ʺɂHttps ʭə ʳʫʺ (

ʅ ʨɵɱƎ˄ ɏʦRequest  ʨ̍ʬʎʤɂ ɂɯʁ ʮȵ rʫ ɭʝȶɕʤɄɇ 
ᴮ
ᶗ̋ɂ ʪɬɄᾟήɂ ʪ̒ʚ˄ Ʉʁɭɦʍ̋ ʏʙ̒ʑɂ ɂɯʁ ɒɄɦʖɽ ́ɦʫ ɏʦʆ˄ ʪɬɄᾟήɂ ˂Ỉȹ

 ɤɱɾʫ ʮɄʞ ɂɮɄʕ (ɐ̒ʆᾟήɂ ɻɯʁ ɲ̋Ʉɡɓ ʭɕ˄ ʨ̍ʬʍ ʨʠʤ ɑʫɄʍ ɒɄʯɄ̍ɋʤɂ ɗʯɄʞ ʢɄɥ ̱☿̋) ɒɄʯɄ̍ɋʤɂ ɻɯʁ ˂Ỉȹ ʢ̒ɽ̒ʦʤ ́ʤ ɤɱɾʫ

ɵ ɄʕɄᾒήɂ ɒɄʖʦʫ ʨɛʫ ́̍ʤȹ ɑ̂ɰ̋ɱʂʤɂ ɒɄʖʦʑɂ ʢɄɵɰɂ ʭɕ˄ ́ʤ ɒɄʖʦʫʺ ɗɌˆɱʟcss  ɒɄʖʦʫʺHTML  ʨɛʫ ̓ɱɩȵ ɒɄʯɄ̍ɇ ˃ɂ̋

 ɒɄʖʦʫJsonɇ ʢɄɾɓᶗɂ ʘᶚʑɂ ʭɕ˄ ȲɄẛṥʯᶗɂ ɭɦʍ 
ᴮ
ɂṔḛɩȵ̋ ᵷ́ɇ ɑɽɄᾟήɂ ɑɇɄɡɕɵᶗɂ̋ ʏʙ̒ʑɂ ɂɯʁ ɑɡʫɱɇ ɑʚ̂ɱʅ ɏɶɦɇ ᵷᾢήɂ... ᵷ ʮḛ

.ʨˈʬʎʤɂʺ ʪɬɄᾟήɂ 

ʎʤɂ̋ ʪɬɄᾟήɂ ɷʖɦʤ ʮɄʞ ̒ʤ̋ ɱɩȳ ʢɄɾɓɂ ˃ȵ rʍ ́ɓɂɯɇ ʨɾʖɦʫ ʢɄɾɓɂ ʨʞ ʮɂ ɐɰɄɹɟɂ ɰɭɡɓ̋ ὂỰʎʬɇ ᵷʏʙʻᶽɂ ɷʖʱʤʺ ʨˈʬ

 ʹʯɂ ʵṔḗɪɓ ɒɄʯɄˈɇ ˃ȵ ʋʖɦ˄ ʳʤ ʪɬɄᾟήɂ ʮȺʕ ʢɄɾɓᶗɂ ʘᶚʑɂʺ ʨˈʬʎʤɂ ɑʫɭɩ ʭɓʺ ʨˈʬʎʤɂʺ ʪɬɄᾟήɂ ʮḛɇ ʢɄɾɓɂ Ȳɂɱɟɂ ɭʱʍ

 ɱʕṔḛɶʤɂ ʮȺʕ ʏʙ̒ʑɂ ɷʖɦʤ̋ ʪɬɄᾟήɂ ɂɯʁ ɷʖɦʤ ɱɩȳ ʢɄɾɓɂ ȲɂɱɟȺɇ ʨ̍ʬʎʤɂ ʪɄʙ ɂɮȹ ɝ̍ɦɇ ᵷ
ᴮ
ɄʚɇɄɵ ʨ̍ʬʎʤɂ ɂɯʁ ɑʫɭɩ ʭɓ

ɯʁ ʨʫɄʎƎ˅ ʔ̒ɵ (ʪɬɄᾟήɂ) Ʉʬʫ̋ ᵷɒɄʯɄ̍ɋʤɂ ́ʤ ʨɵɰɂ̋ 
ᴮ
ɄʚɇɄɵ ́ʎʫ ʢɄɾɓɂ ̓ɱɟɂ ́ʯɂ ʭʦʎ˅ ᶗ̋ ɭ˄ɭɟ ʨ̍ʬʍ ́ʯɂ ˂Ịʍ ʨ̍ʬʎʤɂ ɂ

 ʛ̍ɋʆɓ ̋ɂ ʏʙ̒ʑɂ Ȳɂɳɟȵ ʮḛɇ ʢɄʚɕʯᶗɂ̋ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɖɇ ʪɭɪɕɶʑɂ ʪɄʙ ʢɄɥ ̱☿ ̱Ộ̋ ɑʦʠɺʫ Ʉɦ˄ɭʤ ́ʯɂ ᾝὠɕ˄ 
ᴮ
ɄʚɇɄɵ ʨ̍ʙ

ɵ Ʉʶɭʱʎʕ ɱʕṔḛɶʤɂ ʳʫ ɒɄʯɄˈɇ ʛˈɋʆɕʤɂ ʳʫ ɞɄɕɦ˄ Ȳɳɟ ʨʞ ˍ☿ ʹʯȺʕ ɏˆʻʤɂ ʢɄɾɓɂ Ȳɂɱɟɂ ʭɕˉHttp/Https  ʵɯʶ ɏʦʆʤ

 ˃ɯʤɂ ʪɭɪɕɶʑɂ ɷʖʯ ́ʯɂ ́˄ɭʤ ʭʦʍ ᶗ ́ʯɜ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɔ ɑ̍ʦʬʎɈ ʪɄ̍ʚʤɄɇ ʪɬɄᾟήɂ ́ɋʤɄʆ̍ɵ Ʉʁɭɦʍ̋ ʪɬɄᾟήɂ rʫ ɒɄʯɄ̍ɋʤɂ

 ᵷɄɦɇ ɼɄᾟήɂ ʛ̍ɋʆɕʤ ɑȾ̄ɵ ʪɭɪɕɶƎʫ ɑɉɱɡɓ ɷʟʎ̌̋ ᾘὧɳʫ ʢɄᾚήɂ ɑʎ̍ɋʆɇ ɂɯʁ̋ ́ʤ̒ɩɬ ʨ̍ᾒὈɔ ʭɓ̋ 
ᴮ
ɄʚɇɄɵ ʢɄɾɓɂ ̓ɱɟɂ

ɯʶ ʨɥ ʭɓ ɭʙʺ ɑ̍ɦʚɓ ʛ̂ɱʅ rʍ 
ᴮ
Ʉʫɂɭɪɕɵɂ ɄʁṔḙʝȵ̋ Ʉʁɱyɹɂ ɐɬɭʎɕʫ ʘɱʆɇ ɱʫᶗɂ ɂJWT  ʪɂɭɪɕɵɄɇ ʺɂSocket Api  ɐṔḛɩᶟɂ)

 ɱʕṔḛɶʤɂ ˂Ịʍ ɒɄʯɄ̍ɋʤɂ ̱☿ Ṕḛ̍ʒɔ ˃ȵ ɝ̍ɦɇ ʌɄʆʚʯɂ ʮ̋ɬ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ʮḛɇ ʢɄɾɓᶗɂ ˂Ịʍ ʋʕɄɦɓ ɑɦ̍ʎʫ ɑ̍ɡʫɱɇ ɑʚ̂ɱʅ

 ɒɄʯɄˈɇ ɭʍɂʻʙ ʨɛʫ ʨˈʬʎʤɂ ɭʱʍ ɱɹɄɋʫ ʨʠɺɈ ɄẛṦ˄ɭɦɓ ʭɕ˄Firebase.( 

 Ṕḛʑ ɗʯṔḘʯᶗɂ ʭʤɄʍ ̱☿ ̓ɱɩȵ ɒᶗ̒ʞ̒ɓ̋ɱɇ ɭɟ̒ ˄ʢɄᾚήɂ ɑʎ̍ɋʆɉ̋Http/Https  ɒɄʖʦʑɂ ʨʚʯ ʢ̒ʞ̒ɓ̋ɱɇ ɄẛṧʫFTP  ʢ̒ʞ̒ɓ̋ɱɉ̋

TCP/IP  ʢ̒ʞ̒ɓ̋ɱɇ ́̍ʦʍ ɭʬɕʎ̌̋ ɗʯṔḘʯᶗɂ ɴɄɵȵ ̒ʁ Ṕḗɕʎ˅ ˃ɯʤɂ̋Http/Https. 

 ʮḛɇ ʘɱʖʤɂ ɧ̍ʁ̒ɕɇ ʮɕɂ ʪ̒ʚɦɵ ɑʆ̍ɶɌʤɂ ɑʫɭʚʑɂ ɻɯʁ ȲɄʆʍȹ ɭʎɈ ʮɕɂ̋Http vs Https. 

3-1-  ʮḛɇ ʘɱʖʤɂHttp vs Https: 

Https  ɑʦʬᾒή ɰɄɾɕɩɂ ʻʶHyper Text Transfer Protocol Secure  ʢɄɾɓɂ ˃ȵHttp  ʮɂ ʻʶ ʳʫᶝɄɇ ɬʻɾʚᶽɂʺ ᵷʳʫᶝɂ

ʤAɂ ɷʟʎɈ ɐɱʖɺʫ ʮ̒ʠɓ ɻṔḗʍ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ʮḛɇ Ʉyʦʚʯ ʭɕ˄ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂhttp  ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ɗɦʝ ̒ʤ ὂỰʎʬɇ ᵷ˃ɬɄʎʤɂ

ʞ̒ɓ̋ɱɇ ʪɭɪɕɶɔ ʢ̒http  rʟʬʑɂ rʫ ́ʯȺʕ (ɱʕṔḛɶʤɂ) ʪɬɄᾟήɂ ʮḛɉ̋ ʜɲɄyɟ ʮḛɇ ɒɄʯɄ̍ɇ ˃ȵ ʢɄɋʚɕɵɂ ̋ɂ ʢɄɵɰȺɇ ɗʬʙ̋ ʇʚʕ



 

̿ 

 ɒɄʬʦʞ ʮ̒ʠɓ ʮȶʞ ɑɵɄɶɥ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ɗʯɄʞ ɑʤɄɥ ̱☿ ɐɰ̒ʆᾟήɂ ɭ̂ɳɓ̋ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ˂Ịʍ ʌᶚʅᶗɂ̋ ʢɄɾɓᶗɂ ɂɯʁ ʀɂṔḘʍɂ

.ᾢήɂ... ᵷɂṕḛʕ ɒɄʙɄʆɇ ʪɄʙɰɂ ̋ɂ ɰ̋ɱʫ 

ʂ˄ɂ ɒɂɭ˄ɭẛṥʤɂ ʢɄʠɹɂ ʳʫʺ ʢɄɾɓɂ ̱☿ 
ᴮ
Ʉhttp  ʢɄɾɓɄɇ ɭʬɕʎ˅ ˃ɯʤɂ ʏʙʻᶽɄɇ ᾝὛɂ ὂỰʎʬɇ ʺɂ ɱʕṔḛɶʤɂ ɲɄʸɡɇ ɱʂɓ ὃỮʤɂʺ ˃ɬɄʎʤɂ

 ˂Ịʍhttp  ʻʶ ˃ɬɄʍɑˈʯɄʠʫɂ ɗʯṔḘʯɟɂ ɑʫɭɩ ˃ɬ̋ɳʫ (ISPs)  ȲɄʆɵʻʤɂ ʳʫ ʭʶṔḛʑ ʺȵɇ ʮ̋ɬ ɏ̂̒ʤɂ ɒɄɦʖɽ ̱☿ ̓̒ɕᾚᾇɂ rʚɦ

ʫɭɩ ɬ̋ɳʫ ʪ̒ʚ˄ ɝ̍ɥ ᵷʮᶚʍɟɂ ʨʠɹ 
ᴮ
ɐɬɄʍ ɂɯʁ ɯɩȶ˄ .ʏʙ̒ʑɂ ʡʤɄʫ ɑʚʕɂ̒ʫ ɒɂɬɂɱ˄ɟɂ ɐɬɄ̂ɲ ˂Ỉȹ ʔɭẛẄ ˃ɯʤɂ ɗʯṔḘʯɟɂ ɑ

 ɒɄʯᶚʍɟɂ ɤɄɉɰȵ ɑʝɰɄɺʫ ʭɕ˄ ᶗ ᵷʡʤɮ ɘ̋ɭɥ ɭɦʍ̋ .́ȼᶚʬʎɈ ɑɽɄᾟήɂ ʏʙɂ̒ʑɂ ɒɄɦʖɽ ̱☿ ɑʍ̒ʕɭʑɂ ɒɄʯᶚʍɟɂ ᾢὠʤ ɤɄɉɰᶗɂ̋

 ʏʙʻᶽɂ ʡʤɄʫ ʏʫ ʢɂʻɥᶟɂ ʳʫ ʢɄɥ ˃ȶɇ Ʉẛẁɬʻɟ ɑɋʙɂɱʫʺˍỊʎʖʤɂ. 

 ʮḛɇ ɒɄʙ̋ɱʖʤɂ ɱɾɥ rʟʬ˄ ̱ỈɄɕʤɂ ʨʠɺʤɂ ̱☿̋http ̋https(ɄẛẀɄᾚὛɜ ɑʉ̒ʖɦʫ ʘ̒ʚᾚήɂ ʏ̍ʬɟ) :̱ỈɄɕʤɄʞ ᵷ 

 



 

̀ 

3-2- Https Request/ Https Response: 

 ʢɄɾɓɂ ˍ☿Http  ʨ̍ʬʎʤɂ ɲɄyɟ rʫ ɏʦʅ ʢɄɵɰɂ ̱Ộ̋ ɑʆ̍ɶɈ ɐɱʟʕ ʛ̂ɱʅ rʍ ʭɕɓ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ʮḛɇ ɒɄʯɄ̍ɋʤɂ ʢɬɄɋɓ̋ ɏʦᾒή

ɂ ʺɂ ɐɭ˄ɭɟ ɒɄʯɄˈɇ ɑʕɄʁȹ ʺɂ Ʉʸʕɯɥ ʺɂ ɒɄʯɄˈɇ ɏʦᾒή Ȳɂʻɵ ɱʕṔḛɶʤɂ ɲɄʸɟ ˂ỈȹɱʕṔḛɶʤɂ) ʪɬɄᾟήɂ ʪʻʚ˄ ʭə ʳʫʺ ᵷɄẛṨʦʍ ʨ˄ɭʎɕʤ (

 ʪɂ ʨɽᶟɄɇ ʵɬʻɟʻʫ ˍỘ ɒɄʯɄˈɋʤɂ ʵɯʶ ʨʶʺ ʹʫɭʍ ʳʫ ʨˈʬʎʤɂ ɂɯʸʤ ɒɄʯɄˈɋʤɂ ʵɯʶ ɑɥɄɓɂ ʳʫʺ ʨɵɱᶽɂ ɏʦʆʤɂ ʌʻʯ ʳʫ ɭʝȶɕʤɄɇ

Ʉyᾒή ɒɄʯɄ̍ɋʤɂ ɻɯʁ ʢɄɵɰȺɇ ɗʯɄʞ Ȳɂ̒ɵ ɑɇɄɡɕɵɂ ʢɄɵɰȺɇ ʪ̒ʚ˄ ʭə rʫ̋ ᵷɑ̍ʕɄʠʤɂ ɒɄ̍ɥᶚɾʤɂ ʡʦɕʬ˄ ʨ̍ʬʎʤɂ ɂɯʁ ɂɯʁ̋ ᶗ ɲ

 ̋ɂ ɒɄ̍ɥᶚɾʤɂ ̱☿ Ȳɂ̒ɵ Ʉʫ ȶʆɩ ʡʤɄɦʁ ʮɂ ʨ̍ʬʎʤɂ ɲɄyᾒή ᾝὟ̒ɓ ɑɇɄɡɕɵɂ ʢɄɵɰȺɇ ʪ̒ʚ˄ ȶʆɩ ˃ȵ ɘ̋ɭɥ ɭɦʍ ̋ɂ ʨ̍ʬʎʤɂ

 
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʫ ɧ̍ʁ̒ɓ rʟʬ̂̋ ᵷʂ ʮɮȺɇ 

ᴮ
Ʉʚɥᶗ Ʉyʤ ʘɱʆɕʯ ʔ̒ɵ ὃỮʤɂ̋ ̓ɱɩɜɂ ɒɄɇɄɡɕɵᶗɂ rʫ ɄʁṔḛʑ̋ ɻɬ̒ɟ̒ʫ Ṕḛʑ ɒɄʯɄ̍ɋʤɂ 

ʖɦʫ ʘ̒ʚᾚήɂ ʏ̍ʬɟ) :ɑ̍ʤɄɕʤɂ ʢɄʠɹᶗɂ ʢᶚɩ rʫ(ɄẛẀɄᾚὛᶟ ɑʉʻ 

 



 

̸̷ 

 

3-3- Https Status Codes: 

 ʨ̍ʬʎʤɂ ʮɂ 
ᴮ
ɄʚɇɄɵ ɄɦʦʙClient  ʢɄɾɓɂ ʛˆɱʅ ʳʍHttps  ɏʦʅ ʢɄɵɰȺɇ ʪ̒ʚ˄Request  ʪɬɄᾟήɂ ʪ̒ʚ˄ ɏʦʆʤɂ ɂɯʁ ˂Ịʍ BȲɄɦɉ̋

)Server ɑɇɄɡɕɵɂ ʌɄɟɰȺɇ (Response ɑ̍ʫɄʫɂ ɒɄyɟɂ̋ ˃ɰ̒ʆʬʝ Ʉɦʤ ᾝὟ̒ɓ ɲ̒ʫɰ Ʉyʤ ʮ̒ʠɓ ɑɇɄɡɕɵᶗɂ ɻɯʁ̋ ᵷFront-End 

ɑʤɄɥ  ɑyɟ rʫ ȲɄʆɩȵ ʡʤɄɦʁ 
ᴮ
ᶚɛʫ ̋ɂ ɑɇɄɡɕɵᶗɂ ɻɯʁ rʍ ɒɄʫ̒ʦʎʑɂ ʃʎɈ ̋ɂ ɄyɥɄɡʯ ɝ̍ɥ rʫ ɑɇɄɡɕɵᶗɂ ɻɯʁServer  ʺɂ

 ̋ɂ ɤɄɡɦʤɂ ʢɄɥ ̱☿ ɒɄʯɄ̍ɋʤɂ ɰɄyʉȺɇ Ȳɂ̒ɵ Ʉyʎʫ ʨʫɄʎɕʯ ̩ʠʤ ᵷ̓ɱɩᶗɂ ɒᶗɄᾚήɂ rʫ ɄʁṔḛʑ̋ ʨ̍ʬʎʤɂ ɑyɟ rʫ ȲɄʆɩȵ ʡʤɄɦʁ

ɭɪɕɶʬʦʤ ɑɦ̍ʎʫ ȶʆɩ ɑʤɄɵɰ ɰɄyʉȺɇ ̋ɂ ɑʤ̋Ʉᾚᾇɂ ɐɬɄʍȺɇ☿̱ Ʉyʤ ʘɱʆɕ̡ɵ ὃỮʤɂ̋ ᵷɐṔḛɛʟʤɂ ɰ̒ʫɜɂ rʫ ɄʁṔḛʑ̋ ʨɺʖʤɂ ɑʤɄɥ ̱☿ ʪ 

 ɄẛṨʦʍ ʛʦʆƎ˄ ɒᶗɄᾚήɂ ɻɯʁ̋ ᵷȲɳᾒήɂ ɂɯʁHttps Status Codes  
ᴮ
Ʉʂ˄ɂ ɄẛṨʦʍ ʛʦʆ̂̋Response Status Codes. 

 ˃ɰ̒ʆʬʝ Ʉɦʤ ɄyʍɄɟɰɂ ʭɕ̂̋ ɄẛṨʦʍ ʔɰɄʎɕƎʫ ɲ̒ʫɰ ̱Ộ ɄẛẀ ɑɽɄᾟήɂ ɲ̒ʫɱʤɂ̋ ɒᶗɄᾚήɂ ɻɯʁ ʮɂ ɐɰɄɹɟɂ ɰɭɡɓ̋Front-End  ʳʍ

 ˃ɰ̒ʆʫ ʛ̂ɱʅBack-End ˃ɰ̒ʆʫ ɭɥɂ ʨɵɱ˄ ɭʙ 
ᴮ
ᶚɛʬʕ ɲ̒ʫɱʤɂ ɻɯẛẀ ʮ̒ʫṕḘʦ˄ ʮɂ r̂ɰ̒ʆʑɂ Ȳᶗȸʁ ˂Ịʍ ˃ɰɄɋɟɂ ɷ̄ʤ rʟʤ̋ ᵷ

Back-End  ɳʫɱʤɂ ʨɵɱ˄ ʮȶʞ ɑʫɄʎʤɂ ɲ̒ʫɱʤɂ ʃʎɈ400  ʪɄʍ ɳʫɰ ̒ʁ  ̋ᾝήɄɽ Ṕḛʑ ʨ̍ʬʎʤɂ rʫ ɏʦʆʤɂ ʮȵ ˂Ịʍ ʢɭ˄ ˃ɯʤɂ̋

 
ᴮ
ɂɭ˄ɭɦɓ Ṕḙʝȵ ɳʫɰ ʢɄɵɰȺɇ ʪ̒ʚ˄ ɱɩȳ ɰ̒ʆʫ Ʉʬɦ̄ɇ  ʨɵɱ˄ ʮȶʞ ɑʦʠɺᶽɂ ɭ˄ɭɦɕʤ404  Ʉʸʁɱʍ ɬɂɱᶽɂ ɑɦʖɾʤɂ ʮɂ ˂Ịʍ ʢɭ˄ ˃ɯʤɂʺ

.ɐɬʻɟʻʫ Ṕḛʑ ɄẛṤʦɟ ɬɂɱᶽɂ ɒɄʯɄˈɋʤɂ ʺɂ 

 ɑɋɶ̡ɉ̋ ʪɄʍ ʨʠɺɈ rʟʤ̋ ᵷʭẛṧ̍ɇ ɐɰ̒ɾʤɂ ᾝὠɕɓ ̩ʠʤ r̂ɰ̒ʆʑɂ Ȳᶗȸʁ ʮḛɇ ʭʁɄʖɓ ʡʤɄɦʁ ʮ̒ʠ˄ ʮɂ ɭɇᶗ ʡʤɯʤ99.99%  ʪṕḘʦ˄

 ˃ɰ̒ʆʫBack-End  ɑɽɄᾟήɂ ɒᶗɄᾚήɂ ɏɶɦɇ ɲ̒ʫɱʤɂ ɻɯẛẀ.ɄẛẀ 

 ɒɄʍ̒ʬᾒᾇɂ ɻɯʁ ʭ̍ʙɱɓ ʭɕ̂̋ ᵷɑɦ̍ʎʫ ɒᶗɄᾚή ɳʫɱɓ ɑʍ̒ʬɡʫ ʨʞ ɝ̍ɦɇ ɒɄʍ̒ʬɡʫ ˂Ỉȹ Ʉyʬ̍ɶʚɓ ʭɕ˄ ʡʤɯʤ ɐṔḛɛʝ ɲ̒ʫɱʤɂ ɻɯʁ

:̱ỈɄɕʤɂ ʢ̋ɭᾒήɂ ̱☿ Ʉʬʝ ᵷɑ̍ʬʙɰ ʭ̍ʚɇ 

 



 

̸̸ 

ɑʍ̒ʬᾒᾇɂ ʭʙɰ ɑʍʻʬᾒᾇɂ ʭɵɂ 

1 Informational Responses 

2 Successful Responses 

3 Redirectional 

4 Client Errors 

5 Server errors 
 

Ḓɕ̡ɓ ὃỮʤɂ ɑʍ̒ʬᾒᾇɂ ɳʫɰ ˂Ỉȹ ɳʫɱɓ ɰɄɶ̄ʤɂ rʫ ˂Ỉ̋ɜɂ ɑʯɄᾟήɂ ᵷɒɄʯɄɩ ɘᶚə rʫ ʮ̒ʠɕ˄ ɳʫɱɇ Ʉyʤ ɳʫɱ˄ ɒᶗɄᾚήɂ rʫ ɑʤɄɥ ʨʞ̋ ὃ

 ɳʫɱʤɂ 
ᴮ
ᶚɛʬʕ ᵷɄyɶʖʯ ɑʤɄᾚήɄɇ ʮɄɾɕɪ˄ Ʉʬyʕ r̂ɱɩɕɂ r̂ɳʫɱʤɂ Ʉʫɂ ᵷɑʤɄᾚήɂ ɻɯʁ ɄẛṨʤȹ200  ɒɄʯɄˈɋʤɂ ɏʦɟ ʭɓ ʹʯɂ ˂Ịʍ ʢɭ˄

ɱʕṔḛɶʤɂ ʳʫ ɤɄɡʱɇ  ʭʙɱʤɄɇ ȵɭɕɇɂ ́ʯɜ ɑ̍ʯɄɛʤɂ ɑʍ̒ʬᾒᾇɂ ˂Ỉȹ ὃḒɕ̡˄ ɳʫɱʤɂ ɂɯʁ̋ ᵷʨʞɄɺʫ ˃ȵ ʮ̋ɭɇ Ṕḛɶɔ ɰ̒ʫɜɂ ʏ̍ʬɟ̋2 

 Ʉʬʶʺ ʳˆɱɩᶝɂ ʮḛʬʙɱʤɂʺ00 .ɄẛṨʤɂ ʮɂṔḛɺƎ̋̌ Ʉyɶʖʯ ɑʤɄᾚήɄɇ ʮɄɾɕɪ˄ Ʉʬyʕ 

ʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷɑʤɄɥ ʨʞ ʭɵɂ ʏʫ ɄẛṨʤȹ ὃḒɕʲɓ ὃỮʤɂ ɒɄʍʻʬᾒᾇɂ ɏɶɦɇ ɑʬɶʚʫ ᵷɒᶗɄᾚήɂ ʏˈʬɟ ʀɂɱʎɕɵɂ ʳʟʬˆʺ :ˍỈɄɕ

(ɄẛẀɄᾚὛɜ ɑʉ̒ʖɦʫ ʘ̒ʚᾚήɂ ʏ̍ʬɟ) 



 

̸̹ 

 



 

̸̺ 

 ˃ɰ̒ʆʬʝ Ʉɦʤ ɑɋɶ̡ʤɄɇ ʪɂɭɪɕɵᶗɂ ɑʦ̍ʦʙ ɲ̒ʫɱʤɂ ɻɯʁ ɏʦʑȶʕ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʛʦʚɓ ᶗFront-End ʹʕɱʎʰʺ ʹʬʦʎɕʯ ʹɟɄɕɦʯ Ʉʫʺ ᵷ

 ɑʎȽɄɹ Ʉʁɲ̒ʫɰ̋ ɒᶗɄᾚήɂ rʫ ́ɟɄɕɦʯ Ʉʫ ɱɾɥ rʟʬ̂̋ ᵷ
ᴮ
ɂɭɟ ʇ̍ɶɈ ɬ̒ʠ˄ ɬɄʠ˄ ɲ̒ʫɱʤɂ ɬɭʍ ̱ỈɄʬɟȺɇ ɑʯɰɄʚʫ ɲ̒ʫɰ rʫ

ɂɭɪɕɵᶗɂ ʭʤɄʍ ˍ☿ ʪFront-End :̱ỈɄɕʤɂ ʢ̋ɭᾒήɂ ʢᶚɩ rʫ 

----------- Informational Responses 1XX 

¶ (200) OK 

¶ (201) Created 

¶ (204) No Content 

Successful Responses 2XX 

¶ (304) Not Modified Redirectional 3XX 

¶ (400) Bad Request 

¶ (401) Unauthorized 

¶ (403) Forbidden 

¶ (404) Not Found 

¶ (405) Method Not 

Allowed 

¶ (409) Conflict 

Client Errors 4XX 

¶ (500) Internal Server 

Error 

Server errors 5XX 

 ɰɭɾᶽɂhttps://www.restapitutorial.com/httpstatuscodes.html 

ɂ ɑʍʻʬᾒᾇɂ ʋɥᶚʯ Ʉʬʝ ˂ỈʺᶟInformational Responses  ᶗ ɄẛẀ ɑʱʬʂᶽɂ ɒᶗɄᾚήɂʺ ᵷʪɂɭɪɕɵᶗɂ ɑʎȽɄɹ ɒᶗɄɥ ɄẛẀ ɭɟʻ˄ ᶗ

ʝA ɑ̍ɡʫṔḗʤɂ ʡɓṔḛɶʫ ʢ̒ʅ ̱☿ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ɗʯɂ ɄyɟɄɕɦɓ ᶗ ɭʙ̋ ɼɄɩ ʨʠɺɈ ɆɄɕʟʤɂ ɂɯʁ ̱☿ ɄyɟɄɕɦʯFront-End 

Developer. 

 ̋  ᵷʪɂɭɪɕɵᶗɂ ɑʎȽɄɹ ɒᶗɄᾚήɂ Ʉẛṧʫ ɄʯɯɩȺʕ ɒɄʍʻʬᾒᾇɂ ˍ♀Ʉɇ Ʉʫɂ Ʉʫ ɯɩȶʯ ʳʟʤʺ ɑʬʸʫ Ṕḛʑ ɒᶗɄᾚήɂ ˍ♀Ʉɇ ʮɂ ὃỰʎ˅ ᶗ ɂɯʶ

.́̍ʤɂ ʡɕɟɄɥ ʢɄɥ ̱☿ ́ʦʬʍ rʍ ɝɦɋʤɂ̋ ́̍ʦʍ ʌᶚʅᶗɂ ʏ̍ʆɕɶɖʕ ̱♀Ʉɋʤɂ Ʉʫɂ̋ ɰɱʟɕʫ ʨʠɺɈ ́ʫɭɪɕɶh 

:ˍỈɄɕʤɄʞ ᵷɄʸʫɂɭɪɕɵɂ ʭɕ˄ ὂỮʫʺ ɒᶗɄᾚήɂ ʵɯʶ ʳʍ ɐɯɋʯ ȲɄʆʍȺɇ ʪʻʚʱʤ ʮᶝɂʺ 

Description Statuses 

ɒᶗɄɥ ɱʸɹȵ ʳʫ ɑʤɄᾚήɂ ʵɯʶ Ṕḗɕʎɔ Https ʃʒɈ ɤɄɡʱɇ ʭɓ ɏʦʆʤɂ ʮɂ ˂Ịʍ ʢɭɓ ὃỮʤɂʺ ᵷ

 ɏʦɟ ʺɂ Ʉʸʕɯɥ ʺɂ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ˂Ỉȹ ɒɄʯɄˈɇ ɑʕɄʁȹ ʻʶ ʨʶ ɏʦʆʤɂ ɂɯʶ ʌʻʯ ʳʍ ɱʊʱʤɂ

 ɬɱʤɂ ʭɕ̍ʕ ɒɄʯɄ̍ɇ ɏʦɟ ɏʦʆʤɂ ʮɄʞ ɂɮȺʕ ɒɄʯɄ̍ɇ ɭ̍ʎ
ᴲ
ɔ ʮɂ ɭɇᶗ ɑʤɄᾚήɂ ɻɯʁ̋ ᵷɒɄʯɄ̍ɋʤɂ ɻɯʁ

ʟʬˈʕ ɒɄʯɄˈɇ ʔɯɥ ʮɄʞ ɂɮȹ Ʉʫɂ ᵷɄẛṤʦʅ ʭɓ ὃỮʤɂ ɒɄʯɄˈɋʤɄɇ ɱʕṔḛɶʤɂ rʫ ɬɱʤɂ ʭɕ˄ ʮɂ 
ᴮ
ᶚɛʫ r

Status Code 

200 

Status Name 

OK 

https://www.restapitutorial.com/httpstatuscodes.html


 

̸̻ 

Description Statuses 

 ɑʕɄʁȹ ɏʦʆʤɂ ʮɄʞ ɂɮȹ Ʉʫɂ ᵷɤɄɡʱɇ ʔɯᾚήɂ ʭɓ ʹʯɂ ʮḛɋɓ ɑʤɄɵɱɇʨ˄ɭʎɔ ʺɂ  ʪʻʚ˄ ʮɂ ʳʟʬˈʕ

 ʮ̒ʠɓ ʮɂ ɭɇᶗ ʨʬᾒ
ᴲ
ᾇɄɇ ὂỰʎʬɇ ᵷɄyʦ˄ɭʎɔ ̋ɂ ɄẛṥʕɄʁɂ ʭɓ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂ ʢɄɵɰȺɇ ɱʕṔḛɶʤɂ

.ɑɦ̍ʎʫ ɒɄʯɄ̍Ɍɇ ɑʦʬɦƎʫ ɱʕṔḛɶʤɂ rʫ ɑɇɄɡɕɵᶗɂ 

Status`s Group 

Successful Responses 

 ɐɭʍɄʚʤ ɐɭ˄ɭɟ ɒɄʯɄˈɇ ɑʕɄʁȹ ʭɓ ɑʤɄɦɇ ɐɬɄʎʤɂ ˍ☿ ɳʫɱʤɂ ɂɯẛẀ ɱʕṔḛɶʤɂ ʳʫ ɬɱʤɂ ʭɕ˄

 ˂Ịʍ ʨ˄ɭʎɕʤɂ ɑʤɄɥ ˍ☿ ʺɂ ᵷᾢήɂ... ʺɂ ʮḛʎʫ ɣɕʱʫ ʺɂ ɭ˄ɭɟ ʪɭɪɕɶʫ ɑʕɄʁȺʞ ᵷɒɄʯɄˈɋʤɂ

 ʈʻʖɦʫ ʮḛʎʫ ʪɭɪɕɶʫ ɒɄʯɄˈɇ Ṕḛˈʒɕɇ ʪʻʚʯ ʮȶʞ ɐɬʻɟʻʫ ɒɄʯɄˈɇ ɐɭʍɄʙ ̱☿ 
ᴮ
ɄʚɇɄɵ

 ʨ̍ʬʎʤɂ ˂Ỉȹ ɄẛṥʕɄʁɂ ̋ɂ ɄẛṿɄɺhɂ ʭɓ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ʌɄɟɰɂ ʏʫ ᵷɒɄʯɄ̍ɋʤɂClientɕ˄ ᶗʺ ᵷ ʭ

ɋʙ ʭɓ ɑʤɄɥ ̱☿ Ʉʫɂ ɒɄʯɄ̍ɋʤɂ ɐɭʍɄʙ ̱☿ 
ᴮ
Ʉ̍ʦʎʕ ɄẛṿɄɺhɂ ʭɕ˄ ɄʫɭʎɈ ᶗȹ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ʢɄɵɰɂ ʢ̒

 ɬɱʤɂ ʭɕ̍ʕ ɒɄʯɄ̍ɋʤɂ ʨ˄ɭʎɔ ̋ɂ ɑʕɄʁȹ ˃ɰɄɟ̋ ʨ̍ʬʎʤɂ rʫ ɏʦʆʤɂ202. 

ʦʎʤɂ ʏʫ ʪɂɭɪɕɵɄɇ ɬɱʤɄɇ ʪʻʚ˄ ʮɂ ʳʟʬʫ ɱʕṔḛɶʤɂ ʮɂ ʭ200  ʺɂ201 
ᴮ
ɄʚɇɄɵ ɗʦʙ Ʉʬʟʕ ᵷ

 ɒɂɱʕṔḛɶʤɂ ɑʬʊʯȵ ˃ɰ̒ʆʫ ɏʦʑɂ ʮḛɇ ʏɋɕʫ ʔɱƎʍ ̒ʁ rʟʤ̋ ɑ̍ʫɂɳʤɂ ɗɶ̄ʤ ɒᶗɄᾚήɂ ɻɯyʕ

 ὂḒɶƎ˅ Ʉʫ ̋ɂBack-End. 

Status Code 

201 

Status Name 

Created 

Status`s Group 

Successful Responses 

ʭɕ˄ ɐɬɄʎʤɂ ˍ☿  ɒɄʯɄ̍ɇ ʔɯɥ ɑʤɄɦɇ ɱʕṔḛɶʤɂ rʫ ɳʫɱʤɂ ɂɯʁ ʢɄɵɰɂ̋ ɑʤɄᾚήɂ ɻɯʁ ʪɂɭɪɕɵɂ

 ʨʬɦ˄ ᶗ ɱʕṔḛɶʤɂ ʳʫ ʪɬɄʚʤɂ ɬɱʤɂ ʮɂ ɑʤɄᾚήɂ ʵɯʶ ɿȼɄɾɩ ʭʶɂ ʳʫʺ ᵷɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ʳʫ

 ɞɄɕɦʯ ᶗ ɗʙʻʤɂ ɷʖʱɉʺ ɏʦʆʤɂ ɤɄɡʯ ɑʤɄɥ ˍ☿ ɑʤɄᾚήɂ ʵɯʶ ʪɭɪɕɶʰ ʡʤɯʤ ᵷɒɄʯɄˈɇ ˃ȵ

.ɱʕṔḛɶʤɂ ʳʫ ɒɄʯɄˈɇ ˃ȵ 

Status Code 

204 

Status Name 

No Content 

Status`s Group 

Successful Responses 

 ʺɂ ʮḛʎʫ ʗʦʫ ɏʦʆɇ ʪʻʚʯ ɐɱʫ ʨʞ ˌʖʕ ʹˈɟʻɕʤɂ ɐɬɄʍȹ ɒᶗɄɥ ˂Ỉȹ ὃḒɕʲɓ ɑʤɄᾚήɂ ʵɯʶ

 ɂɯʁ ́̍ɟ̒ɕʤɂ ɐɬɄʍȺɇ ɱʕṔḛɶʤɂ ɂɯʁ ʪ̒ʚ̂̋ ɱʕṔḛɶʤɂ rʫ ʮḛʎʫ ʇɇɂɰ ὂỮɥ ̋ɂ ɑɦ̍ʎʫ ɒɄʯɄ̍ɇ

 ɱɩȳ ɰɄɶʫ ̋ɂ ɱɩȳ ʇɇɂɰ ˂Ỉȹ ʨ̍ʬʎʤɂ rʫ ɏʦʆʤɂ ʵɯʶ ʪɂɭɪɕɵɂ ʭɕ˄ Ʉʶɭʱʎʕ ɱʕṔḛɶʤɂ ˍ☿

 ɑʤɄɥ ɒᶗɄᾚήɂ ʵɯʶ ʳʫʺ ᵷɑʍʻʬᾒᾇɂ304 ʭɕ˄ ɐɬɄʎʤɂ ˍ☿ ɭ˄ɭɦɕʤɄɇ ɑʤɄᾚήɂ ʵɯʶ ʳʟʤʺ ᵷ

 ὃỮʤɂ̋ ɐṔḛɋʟʤɂ ʏʙɂ̒ʑɂ ̱☿ 
ᴮ
Ʉɽ̒ɾɩ̋ ɒᶗɄᾚήɂ ʃʎɈ ̩ʖʕ ᵷʗʦɕɪʫ ɱɩȳ ʀɱʒɈ Ʉyʫɂɭɪɕɵɂ

ʤɄᾚήɂ ʵɯʶ ˌʖʕ ɒɄʯɄˈɋʤɂ ɷʖʱʤ ɒɄɋʦʆʤɂ ʮḛ˄ᶚʫ ᶗȹ ʨɾɓ ɭʙ ɐṔḛɛʝ ɒɄɋʦʅ ʨɋʚɕɶɔ ᶗ ɑ

 ʨʬʎɈ ʪ̒ʚʯ Ʉʬʯɂ̋ ɒɄʯɄ̍ɋʤɂ ɏʦɡɇ ɱʕṔḛɶʤɂ ʛʁɱ
ᴲ
ʯ ʮɂ ɭ̂ɱ

ᴲ
ʯcache  ʵɯʸʤ ɗʙȸʫ ʳˆɳɪɓ ʺɂ

 ɒɄʯɄ̍ɋʤɂ ʢɄɵɰɂ ʭɕ˄ ɒṔḛʒɔ ɂɮȺʕ ɒṔḛʒɔ ɒɄʯɄ̍ɋʤɂ ʨʁ ɭʝȶɕʯ ʭə rʫ̋ ɧʖɾɕʑɂ ̱☿ ɒɄʯɄ̍ɋʤɂ

 ɳʫɱʤɂ ʏʫ ɐɭ˄ɭᾒήɂ200  ɳʫɱʤɂ ʢɄɵɰɂ ʭɕ̍ʕ Ṕḛʒɕɓ ʭʤ ɂɮȹ Ʉʫɂ304  ʳʫ ɑᾟὈʲʤɄɇ ȲɄʖɕʝᶗɂʺ

ᶽɂ ɒɄʯɄˈɋʤɂ ʨˈʬʎʤɂ ʼɭʤ ɐɬʻɟʻClient. 

Status Code 

304 

Status Name 

Not Modified 

Status`s Group 

Redirection 

 ʨˈʬʎʤɂ ʳʫ ɑʫɬɄʚʤɂ ȲɄʆɩᶟɂ ɑʍʻʬɡʫ ɒᶗɄɥ ˂Ỉʺȵ ʵɯʶClient  ɏʦʆʤɂ ̱☿ ́ʤɄɵɰɂ ʭɕ˄ ὃỮʤɂ̋

 ɏʦʆʤɂ ɂɯʶ ˍ☿ ȶʆɩ ɭɡ˄ ɱʕṔḛɶʤɂ ʳʟʤʺ ɱʕṔḛɶʤɂ ˂ỈȹRequest  ɳʫɰ ʌɄɟɰȺɇ ʪ̒ʚ˄ ʭə rʫ̋
Status Code 

400 



 

̸̼ 

Description Statuses 

 ɑʤɄɥ ̱Ộ ɄẛṨʤȹ ʘɱʆɕ̡ɵ ὃỮʤɂ ȲɄʆɩɜɂ ɻɯʁ ʢ̋ȵ̋ ᵷʨɽɄᾚήɂ ȶʆᾟίʤ ɑɋɵɄɦʑɂ ɑʤɄᾚήɂ400 ᵷ

 ɒɂṔḘʫɂɰɄɋʤɂ ɑʑɄ̍ɽ ̱☿ ʮ̒ʠ˄ ɭʙ ȶʆᾟήɂ ɂɯʁ̋ ɏʦʆʤɂ ɷʖɦɇ ȶʆɩ ɬ̒ɟ̋ Ṕḛɺ
ᴲ
ɔ ɑʤɄᾚήɂ ɻɯʁ̋

ʤAɂ ʇɇɂɰ ̱☿ ɑʦɵɱ
ᴲ
ɂʑAPI  ɑʑɄˈɽ ˍ☿ ȶʆɩ ʡʤɄʱʶ ʺɂJWT Token  ˍ☿ ȶʆɩ ʡʤɄʱʶ ʺɂ

Content-Type ᴬʤɂ ˍ☿ ɑʦɵɱᶽɂHeader ɏʦʅ ʢɄɵɰȶɇ Aȶʆᾟήɂ ʮ̒ʠ˄ ɭʙ ̋ɂ ᵷRequest  ɏʦᾒή

 ᵷɱʕṔḛɶʤɂ ɂɯʶ Ʉʸʎʙʻɕ˄ ὃỮʤɂ ɒɄʯɄˈɋʤɂ ʌʻʯʺ ʨʠɹ ʳʍ ʗʦɕɪɓ ɱʕṔḛɶʤ Ʉʸʊʖɥ ʺɂ ɒɄʯɄˈɇ

 ɐɭʍɄʙ ˍ☿ ʨʚɥ ɭɟʻ˄ ᶗ ʳʟʤʺ ʮḛʎʫ ʗʉʻᶽ ˌʰʺṔḘʟʤᶗɂ ɭ˄Ṕḗʤɂ ɏʦᾒή ɏʦʅ ʨɵɱʯ ʮȶʞ

.ʗʉ̒ʑɂ ɂɯʁ ɒɄʯɄ̍ɇ rʬʁ rʫ ʭɵᶗɂ ɂɯʁ ɷʖʯ ˂Ịʍ ˃̒ɕɦ˄ ɒɄʯɄ̍ɋʤɂ 

Status Name 

Bad Request 

Status`s Group 

Client Errors 

 ˂Ỉȹ ʢ̒ɽ̒ʤɂ ɑʤ̋Ʉɦʬɇ ʮḛʎʫ ʪɭɪɕɶʫ ʪɄʙ ɑʤɄɥ ̱☿ Ʉyʫɂɭɪɕɵɂ ʭɕ̂̋ ɑʬyʫ ɑʤɄᾚήɂ ɻɯʁ

 ɑ̍ʦʬʍ Ȳɂɱɟɂ ʢ̋Ʉɥ ̋ɂ ɱʕṔḛɶʤɂ ˂Ịʍ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɔ ɑ̍ʦʬʎɈ ʭʚ˄ ʭʤ̋ ɑ̍ʬɦʫ ɒɄʯɄ̍ɇ

ʟrʤ̋ ɧ̍ᾚὛ ʪɭɪɕɶʫ ʭɵɄɇ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɔ  ʵɯʶ ˌʖʕ ᵷɑɦˈᾚὛ Ṕḛʑ ɱɶʤɂ ɑʬʦʞ

 ɳʫɱʤɄɇ ɱʕṔḛɶʤɂ ʳʫ ɬɱʤɂ ʭɕ˄ ɭʙ ɑʤɄᾚήɂ401. 

Status Code 

401 

Status Name 

Unauthorized 

Status`s Group 

Client Errors 

 ʢ̒ɽ̒ʤɂ ́ʤ ɤɱɾʫ Ṕḛʑ rʟʤ̋ ʪɭɪɕɶʑɂ ˂Ịʍ ʔɱʎɔ ɱʕṔḛɶʤɂ ʮɂ ˂Ỉȹ Ṕḛɺɖʕ ɑʤɄᾚήɂ ɻɯʁ Ʉʫɂ

ɂ ʢ̋Ʉɥ ɑʤɄɥ ̱☿ ɑɦ̍ʎʫ ɒɄʯɄ̍ɇ ˂Ỉȹ ˂Ỉȹ ʢ̒ɽ̒ʤɂ ʮḛʎʫ ʪɭɪɕɶʫ ʢ̋Ʉɦ˄ ʮȶʞ ᵷɄẛṨʤȹ ʢ̒ɽ̒ʤ

API  ɭɟ̋̋ ʪɭɪɕɶʑɂ ɂɯʁ ɒɄ̍ɥᶚɽ rʫ ʛʚɦɓ ɱʕṔḛɶʤɂ rʟʤ̋ ɑɦ̍ʎʫ ɒɄʯɄ̍ɇ ʀɂɱʎɕɵᶗ

 ɳʫɱʤɄɇ ɱʕṔḛɶʤɂ rʫ ɬɱʤɂ ʭɕ˄ ɭʙ 
ᴮ
ɯȼɭɦʎʕ ɒɄʯɄ̍ɋʤɂ ɻɯyʤ ʢ̒ɽ̒ʤɂ ́ʤ ʛɦ˄ ᶗ ́ʯɂ403. 

Status Code 

403 

Status Name 

Forbidden 

Status`s Group 

Client Errors 

 ɱʕ̒ɕʫ Ṕḛʑ ɄẛṤʦʅ ʭɓ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂ ʮɂ ˂Ỉȹ Ṕḛɺ
ᴲ
ɔ ὃỮʤɂ̋ ɒᶗɄᾚήɂ ɱyɹȵ rʫ ɑʤɄᾚήɂ ɻɯʁ ʨʎʤ̋ ɐ

 Ṕḛʑ ʪɭɪɕɶʫ ʭɵɄɇ ʢ̒ɩɭʤɂ ɑʤ̋Ʉɦʬɇ ʪɭɪɕɶʑɂ ʪ̒ʚ˄ ʮȶʞ ɄyʤɄʠɹɂ rʫ̋ ɱʕṔḛɶʤɂ ˂Ịʍ

 ʗʦʫ ̋ɂ ɑɦʖɽ ̋ɂ ɒɄʯɄ̍ɇ ɏʦʆɇ 
ᴮ
ᶚɛʫ ʪ̒ʚ˄ ʮɂ ̋ɂ ɒɄʯɄ̍ɋʤɂ ɐɭʍɄʙ ̱☿ ɴɄɵɜɄɇ ɬ̒ɟ̒ʫ

ɬʻɟʻʫ Ṕḛʑ ɱʕṔḛɶʤɂ ʳʫ ɬɱʤɂ ʭɕ˄ ɭʙ ɒᶗɄɥ ʳʫ ɄʶṔḛʑʺ ɑʚɇɄɶʤɂ ɒᶚᾚήɂ ʵɯʶ ˌʖʕ ᵷᾢήɂ... ᵷ

 ɳʫɱʤɄɇ404. 

Status Code 

404 

Status Name 

Not Found 

Status`s Group 

Client Errors 

Status Code 

405 



 

̸̽ 

Description Statuses 

 ʨˈʬʎʤɂ ʪɄʙ ʢɄɥ ˍ☿ ɑʤɄᾚήɂ ʵɯʶClient  ʛˈɋʆɓ)Front-End ʘɱʆɕʯ ʔ̒ɵ) ɑʤɂɬ ʢɄɵɰȺɇ (

 ɏʦʆʤɂ ̱☿ (
ᴮ
Ʉʚɥᶗ ɄyʤRequest  ˂Ịʍ ʛˈɋʆɕʤɂ ˍ☿ ʨɛʬɕʫ) ɱʕṔḛɶʤɂ ɂɯʶ ʳʟʤʺ ɱʕṔḛɶʤ

.ɑʤɂɭʤɂ ʵɯʶ ʭʍɭ˄ ᶗ (ɱʕṔḛɶʤɂ 

Status Name 

Method Not Allowed 

Status`s Group 

Client Errors 

 Ȳɂ̒ɵ ɒɄʯɄ̍ɋʤɂ ɷʖɦʤ Ṕḙʝȵ ̋ɂ ʮḛʦ̍ʬʍ ʮḛɇ ʨɽɄɥ ʀɰɄʎɔ ɬ̒ɟ̋ ɑɡ̍ɖʯ ɣɕ̡ɓ ɑʤɄᾚήɂ ɻɯʁ

ɑʉʻʖɦʫ ɒɄʯɄˈɇ ɗʯɄʞ  ʺɂ ɱʕṔḛɶʤɂ ˂Ịʍ Ʉʸʎʕɱɇ ʨˈʬʎʤɂ ʪʻʚ˄ ɒɄʖʦʫ ʺɂ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ˍ☿

 ʭɕɓ ɒᶗɄɾɓᶗɂ ʳʫ ɑʍʻʬɡʫ ɬʻɟʺ ˍ☿ ɣɕʲɓ ɐɬɄʎʤɂ ˍ☿ ɑʤɄᾚήɂ ʵɯʶʺ ᵷɱʕṔḛɶʤɂ ʳʫ Ʉʸʦ˄ṕḚɓ

 Ȳᶚʬʎʤɂ ʳʫ ɑʍʻʬɡʫ ʳʫ ɱʕṔḛɶʤɂ ˂ỊʍClients  (ɭʙ) Ʉʬʫ ɒɄʯɄˈɋʤɂ ɷʖʱʤʺ ɑʊᾚίʤɂ ɷʖʱɇ

ʤɯʤ Ṕḙʝɂ ̋ɂ ʮḛʤɄɾɓɂ ʮḛɇ ʀɰɄʎɔ ́ɦʍ ɣɕ̡˄ 
ᴮ
Ʉʂ˄ɂ̋ ᵷɳʫɱʤɂ ɂɯẛẀ ɬɱʤɄɇ ɱʕṔḛɶʤɂ ʪ̒ʚ˄ ʡ

 ɏʦʅ) ʮḛʎʫ ʨˈʬʍ ʢɄɾɓɂ ʢɄɥ ˍ☿ ɣɕʲ˄ ʳʟʬʫRequest ʪʻʚ˄ ɱʕṔḛɶʤɂ ʮɄʞʺ ɱʕṔḛɶʤ (

 ɑʍ̒ʬɡʫ ʪ̒ʚ˄ ʮȶʞ ɑʦɛʫɜɂ rʫ̋ .Ʉyʊʖɥ ̋ɂ ɄẛṤʦɟ ɬɂɱ
ᴲ
ɂʑ ɒɄʯɄ̍ɋʤɂ ɷʖɦʤ ɒɄɛ˄ɭɦɓ ʨʬʎɈ

 ɑˈʦʬʍ Ȳɂɱɟɂʺ ʮḛʎʫ ʏʙʻʫ ˍ☿ ʨˈᾒὈɔ ɑˈʦʬʎɈ ɑʊᾚίʤɂ ɷʖʱɇ ʮḛʫɭɪɕɶᶽɂ ʳʫ ʋʖɥ

.ʮḛʫɭɪɕɶʑɂ ʃʎɈ ̓ɭʤ ʀɰɄʎɔ ɘɭɦ˄ ɭʙ ʡʤɯʦʕ 

Status Code 

409 

Status Name 

Conflict 

Status`s Group 

Client Errors 

 ɄʱʬẛẄ Ʉʫʺ ᵷɱʕṔḛɶʤɂ ʳʍ ɑɡɓɄʱʤɂ ȲɄʆɩᶟɂ ˍỘʺ ɑʍʻʬɡʫ ɱɩȳ ˂Ỉȹ ὃḒɕʲɕʕ ɑʤɄᾚήɂ ʵɯʶ Ʉʫɂ

 ɑʤɄᾚήɂ ʻʶ ɭ˄ɭɦɕʤɄɇ500 .ɱʕṔḛɶʤɂ ˍ☿ ˍỊɩɂɬ ȶʆɩ ɬʻɟʺ ˂Ỉȹ Ṕḛɺɔ ɝˈɥ 
Status Code 

500 

Status Name 

Internal Server Error 

Status`s Group 

Server Errors 

3-4- Https Methods: 

 ɳʫɱʤɂ ɒɂɮ ɑʤɄᾚήɂ ̱☿ ɭ˄ɭɦɕʤɄɉ̋ 
ᴮ
ɄʚɇɄɵ Ʉʯɱɹȵ Ʉʬʝ405  ʭɵɂ ɗɦɓMethod Not Allowed  ɑɡˈɖʯ ɣɕʲɓ ɑʤɄᾚήɂ ʵɯʶ ʮɄɇ

 ɏʦʆʤɂ ˍ☿ ʨˈʬʎʤɂ ɄẛṤʦʆ˄ ɑʤɂɬ ɬʻɟʺRequest Ʉẛṧʟʤʺ ʫɱʤɂ ɂɯẛẀ ɱʕṔḛɶʤɂ ʳʫ ɑɇɄɡɕɵᶗɂ ˌɔȶɓ ʡʤɯʤ ɱʕṔḛɶʤɂ ˍ☿ ɑʫʻʍɭʫ Ṕḛʑ.ɳ 

ᵺɄẛṧʫ ɐɭȼɄʖʤɂ ˍỘ Ʉʫʺ ᵺʢɂʺɭʤɂ ʵɯʶ ˍỘ Ʉʫ ʮɮȹ 

(ɄẛẀɄᾚὛɟ ɑʉ̒ʖɦʫ ʘ̒ʚᾚήɂ ʏ̍ʬɟ) :̱ỈɄɕʤɄʞ ᵷʢɂ̋ɭʤɂ ɻɯʁ ʀɂɱʎɕɵɄɇ ̱Ộ ɒᶗȷɄɶɖʤɂ ɻɯʁ rʍ ɑɇɄɟɡʤ ɐ̒ʆɩ ʢ̋ȵ̋ 



 

̸̾ 

 

 ɑ̍ʫɄʫɂ ɒɄyɟɂ̋ ˃ɰ̒ʆʬʝ ɄɦʬẛẄ Ʉʫ̋Front-End ʤɂ ˍỘ ʵɯʶ ʳʫ ɐɭȼɄʖʤɂ Ʉʫɂ ᵷȲɂɱʬᾚήɂ ɑʫᶚʎʤɄɇ ɄẛṨʦʍ Ṕḛɹȶɕʤɂ ʭɓ ὃỮʤɂ ʢɂʺɭ

 (ʨ̍ʬʎʤɂ ́̍ʦʍ ʛʦʆƎ˄ ˃ɯʤɂ) Ʉɦɇ ɼɄᾟήɂ ʛ̍ɋʆɕʤɂ ʛ̂ɱʅ rʍ ɱʕṔḛɶʤɂ ˂Ỉȹ ɏʦʅ ʢɄɵɰȺɇ Ʉɦʬʙ ʢɄɥ ̱☿ ́ʯɂ ̱Ộ ʪɄʍ ʨʠɺɈ ʢɂ̋ɭʤɂ

 ɂɯʁ ɑ̍ʍ̒ʯ Ʉʫ ɱʕṔḛɶʤɂ ʔɱʎ
ᴲ
 h̩ʠʤ ɑʚɇɄɶʤɂ ʢɂ̋ɭʤɂ rʫ ɑʤɂɬ ɏʦʆʤɂ ɂɯʁ rʬʊʯ ʮɂ ɭɇᶗ Ʉɦʯȶʕ ɒɄʯɄˈɇ ɐȲɂɱʚʤ ʻʶ ʨʶ ɏʦʆʤɂ

:̱ỈɄɕʤɂ ʢ̋ɭᾒήɂ ̱☿ Ʉʬʝ ʢɂ̋ɭʤɂ ɻɯʁ ɑʖ̍ʉ̋ ɭ˄ɭɦɓ rʟʬ̂̋ ᵷɄyʕɯɥɂ ̋ɂ Ʉyʦ˄ɭʎɔ ̋ɂ ɒɄʯɄ̍ɇ ʋʖᾚή ̋ɂ 

ɱʕṔḛɶʤɂ rʫ ɒɄʯɄ̍ɋʤɂ ɐȲɂɱʙ̋ ɏʦᾒή ʪɭɪɕɶ
ᴲ
ɔ Get 

ɱʕṔḛɶʤɂ ̱┤ ɒɄʯɄ̍ɋʤɂ ʋʖᾚή ʪɭɪɕɶ
ᴲ
ɔ Post 

ɱʕṔḛɶʤɂ ̱┤ ɒɄʯɄ̍ɋʤɂ ʨ˄ɭʎɕʤ ʪɭɪɕɶ
ᴲ
ɔ Put 

Ʉ̍ɋʤɂ ʔɯᾚή ʪɭɪɕɶ
ᴲ
ɔɱʕṔḛɶʤɂ ʳʫ ɒɄʯ Delete 

3-5- Https Header/ Https Body: 

 ɏʦʆʤɂ ʨʠ̍ʁ ̋ɂ ɑ̡̍ɇƎ ɄẛẀ ɬ̒ɾʚʑɂ̋Request  ɑɇɄɡɕɵᶗɂʺResponse  ʪɬɄᾟήɂ rʫ 
ᴮ
ᶚʝ ʮḛɇServer  ʨˈʬʎʤɂʺClient ʨʠʦʕ ᵷ

 ɏʦʅHeader/Body  Ʉʸʦʕ ɑɇɄɡɕɵᶚʤ Ʉʂ˄ȵ ʏʁʻʤɂ ɷʖʯʺHeader/Body ɇɄɡɕɵᶚʤ ʮ̒ʠ˄ ʇʚʕ ɐɭɥɂ̋ ɑʤɄɥ ʡʤɄɦʁ) ɑ

Header  ɑʤɂɭʤ Ʉʱʫɂɭɪɕɵɂ ʳʍ ˍỘʺ ʇʚʕHead  ʢɄɵɰȺɇ ʡʤɮ̋ ɑɇɄɡɕɵᶗɄɇ ɱʕṔḛɶʤɂ ʪ̒ʚ̍ɵ ɯȼɭɦʎʕ ɏʦʆʤɂ ̱☿Header 

 ʮ̋ɭɇBody.( 



 

̸̿ 

                                                                                                                   

 ʨʞ ˃̒ɕɦ˄ ɝ̍ɦɇHeader ɡʫ ˂Ịʍ ˃̒ɕɦ˄ 
ᴮ
ᶚɛʬʕ ᵷɑɇɄɡɕɵᶗɂ̋ ɏʦʆʤɂ rʫ 

ᴯ
ᶚʝ ̱ỘɄʫ̋ ʌ̒ʯ ɬɭɦɓ ɿȼɄɾᾟήɂ rʫ ɑʍ̒ʬ

Header  ˍỘ ʨʶ ɑʤɂɭʤɂ ʌʻʯ ˂Ịʍ ɏʦʆʤɄɇ ɼɄᾟήɂGet  ʺɂPost  ̋ɂ ʏʙ̒ʑɂ ʇɇɂɰ ̋ɂ ʮɂ̒ɦʍ ˂Ịʍ 
ᴮ
Ʉʂ˄ɂ ˃̒ɕɦɓ̋ ᵷᾢήɂ... ̋ɂAPI 

 ɒɄʯɄ̍ɋʤɂ ʌ̒ʯ ˂Ịʍ ˃̒ɕɦɓ Ʉʬʝ ᵷ́ɦʫ ɒɄʯɄ̍ɋʤɂ ʨ˄ɭʎɔ ̋ɂ ʔɯɥ ̋ɂ ɑʕɄʁȹ ̋ɂ ɏʦɟ ɬɂɱʑɂ ̋ɂ Ʉyʕɯɥ ̋ɂ Ʉyʊʖɥ ̋ɂ ɄẛṤʦɟ ɬɂɱ
ᴲ
ɂʑ

 ɒɄʖʦʫ ˍỘ ʨʶ Ʉʸʦ˄ɭʎɔJson  ɒɄʖʦʫ ʺɂHTML  ɒɄʖʦʫ ʺɂPdf ʨʁ ɒɄʯɄ̍ɋʤɂ ɐȲɂɱʙ ̋ɂ ɏʦɟ ɑʚ̂ɱʅ ˂Ịʍ ˃̒ɕɦɓ ɭʙ 
ᴮ
Ʉʂ˄ɂ̋ ᵷ

 ʗʦʫ ʨ̍ʬɦɓ ɭ̂ɱ
ᴲ
ʯDownload  ʛ̂ɱʅ rʍ ́ʤ ɻɰɱʬʯ ɱɩȳ ʇɇɂɰ ˂Ỉȹ ɄɦẛṨɟ̒ɓ ɐɬɄʍȹ ɱʕṔḛɶʤɂ rʫ ɏʦʆʯ ɭʙ 

ᴮ
Ʉʂ˄ɂ̋ ᵷʗʦʫ ʏʕɰ ̋ɂ

 ɂɯʶHeader ʛ̂ɱʅ rʍ ɏʦʆʤɂ ̱☿ Ʉʁɰɱʬʯ ʮɂ ʏ̍ʆɕɶh ὃỮʤɂ ɿȼɄɾᾟήɂ rʫ Ṕḛɛʟʤɂ̋ Ṕḛɛʟʤɂ ʡʤɄɦʁ ɑʚ̍ʚᾚήɂ ̱☿̋ ᵷHeader ᵷ

 ̱☿ ὃỲṌɂṔḘʕɂ ʨʠɺɈ ɐɬ̒ɟ̒ʫ ɗɶ̄ʤ Ʉɦɇ ɑɽɄɩ ɿȼɄɾɩ ʗ̍ʂ
ᴲ
ʯ ʮɂ 
ᴮ
ᶚɛʫ ʏ̍ʆɕɶh ɄʬʝHeader  ʗ̍ʂ

ᴲ
ʯ ʮȶʞJWT  ʮɂ ʺɂ

ʚ˄ ɱʕṔḛɶʤɂ ˂Ỉȹ Ʉyʤ̒ɽ̋ ɭɦʍ ɿȼɄɾᾟήɂ ɻɯʁ ʏ̍ʬɟ̋ ᵷ ɑɦ̍ʎʫ ɒɂṔḘʫɂɰɄɇ ʗ̍ʂ
ᴲ
ʯ ᵷɏɵɄʱᶽɂ Ȳɂɱɟᶗɂ ɯˈʖʱɓ ʭə ʳʫʺ ɄẛẁȲɂɱʚɇ ʪʻ

 ˂Ịʍ ̓ɱɩɜɂ ̱Ộ ˃̒ɕɦɓ ɑɇɄɡɕɵᶗɂ ɻɯʁ 
ᴮ
Ʉʂ˄ɂ̋ ᵷ(ɑɇɄɡɕɵᶗɂ) ɬɱʤɄɇ ʪ̒ʚ˄ Ʉʁɭɦʍ̋Header  ɿȼɄɾɩ ˂Ịʍ 

ᴮ
Ʉʂ˄ɂ ̒ʁ ˃̒ɕɦ̂̋

 ʢɄɛᶽɂ ʨˈɌɵ ˂Ịʍ ɄẛṧʫStatus Code  ɗʯɄʞ Ȳɂ̒ɵ Ʉʁɯ̍ʖɦɖɇ ʪɄʙ ὃỮʤɂ ɑʤɂɭʤɂ 
ᴮ
Ʉʂ˄ɂ̋Get  ʺɂPost  

ᴮ
Ʉʂ˄ɂ ˃̒ɕɦɓ̋ ᵷᾢήɂ... ̋ɂ ˂Ịʍ 

 ˍỘ ʨʶ ɑʦɵɱᶽɂ ɒɄʯɄˈɋʤɂ ʌʻʯJson  ʗʦʫ ʺɂHTML  ̱☿ ʨ̍ʙ Ʉʬʝ 
ᴮ
Ʉʂ˄ɂ̋ Ṕḛɛʟʤɂ ɻṔḛʑ̋ ᵷᾢήɂ... ̋ɂ ʇȼɄɵ̋ ʗʦʫ ̋ɂRequest 

Header  ̱☿ ʢɄʚƎ˄Response Header  ˃ɰ̒ʆʫ ʪ̒ʚ˄ ʮɂ rʟʬ˄ ɝ̍ɥBack-End  ɄʸɟɄɕɦ˄ ɭʙ ɑˈʕɄʁȹ ɿȼɄɾɩ ɑʕɄʁȺɇ

ʤɂ ȵɱʚ˄ ɧʖɾɕʑɂ ʮȺʕ ɑɇɄɡɕɵᶗɂ ʢ̒ɽ̋ ɭɦʍ̋ ᵷʛ̍ɋʆɕʤɂᴬHeader .ɑɦ̍ʎʫ ʪɄyʬɇ ʪ̒ʚ˄ ɄẛṨʦʍ BȲɄɦɉ̋ ́ɇ ɼɄᾟήɂ 

ʤAɂ ̱☿ ɿȼɄɾᾟήɂ 
ᴮ
ɄʚɇɄɵ Ʉɦʦʙ Ʉʬʝ̋Header  Ʉɦʤ̒ɽ̋ ɭɦʍ Ʉyʬʁȵ ˂Ỉȹ ʘɱʆɕʯ ɭʙ rʟʤ̋ ᵷ

ᴮ
Ʉʎ̍ʬɟ Ʉʁɱɾɥ ɑɉ̒ʎɾʤɂ rʫ̋ ɐṔḛɛʝ

.ᶳ ʮɮȺɇ ˍỊʬʎʤɂ ʛˈɋʆɕʤɂ ˂Ỉȹ 

ʤAɂ ʮɂ ɐɰɄɹɟɂ ɰɭɡɓ̋Header  ʳȼɄʞ ʨʠɹ ˂Ịʍ ʹɕʑɄˈɽ ʭɕ˄Object ɦɇ ᵷɗɌˆɱʟɵ ɄʕɄɟ ɄʸʦɇɄʚʫ ˍ☿ʺ ɑˈɽɄᾟήɂ ɑɇɄɕʝ ʭɕ˄ ɝˈ

:ˍỈɄɕʤɂ ˍảˈʁʻɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷɑˈɽɄᾟήɂ ʵɯʶ ɑʬˈʙ ɏɕʟʯ 

Header 

Body 

ɏʦʅ 

Request 

ɑɇɄɡɕɵɂ 

Response 

Header 

Body 

ʨˈʬʎʤɂ 

Client 

ʪɬɄᾟήɂ 

Server 



 

̸̀ 

 

 ʏʫ ʨʫɄʎɕʤɂ ɑ̍ʖ̍ʝ rʍ ʂ ʮɮȺɇ ʨ̍ɾʖɕʤɄɇ ʘɱʆɕʯ ʔ̒ɵ̋Header  Ʉʱʤʻɽʺ ɭʱʍ ɏʦʆʤɂ ɑˈʦʬʍ ˍ☿ ʹʤ ɿȼɄɾᾟήɂ ɑʕɄʁɂʺ

 Ȳɳɟ ˂ỈȹAngular HttpClient. 

 ɄʫɂBody ɓ ʭɕ˄ ὃỮʤɂ Ʉʸɶʖʯ ɒɄʯɄˈɋʤɂ ʻʸʕ ɑʒˈɾɇ ɗʯɄʞ Ȳɂʻɵ ᵷʨˈʬʎʤɂʺ ʪɬɄᾟήɂ ʮḛɇ ɄʸʤɬɄɋJson  ɒɄʖʦʫ ʺɂHTML.ᾢήɂ... ᵷ 

ʤAɂ ʛ̂ɱʅ rʍ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ʮḛɇ ɒɄʯɄ̍ɋʤɂ ʢɄɋʚɕɵɂ̋ ʢɄɵɰɂ ʭɕ˄ ɭʙ ὃỮʤɂ  ɒᶗɄᾚήɂ ʃʎɈ ʡʤɄɦʁ ́ʯɂ ʭʦʎʤɂ ʏʫHeader ᵷ

.ʪɬɄᾟήɂ ˂Ịʍ ʛˈɋʆɕʤɂ ȲɄʱɇ ɑˈʖˈʟʤ ʏɟɱ˄ ɂɯʶʺ 

4- JavaScript Object Notation (JSON): 

 ˂Ịʍ ˃̒ɕᾚ
ᴲ
ᾇɂ ʗʦʑɂ̋ ᵷɑɡʫṔḗʤɂ ɒɄʒʤ ʏ̍ʬɟ ʮḛɇ ɒɄʯɄ̍ɋʤɂ ɑʝɰɄɺʑ ɄẛṨʦʍ ʔɰɄʎɕʫ̋ ́ɕɇɄə ɑʒ̍ɽ rʍ ɐɰɄɋʍ ̱Ộ ɑ̍ɦʚɕʤɂ ɻɯʁ

 ɬɂɭɕʫᶗɄɇ ὃ♫ɕʲ˄ ɒɄʯɄˈɋʤɂ ʵɯʶ.json) ᵷɗɌˆɱʟɵ ɄʕɄᾒήɂ ɒɄʱȼɄʠʤ ɑẛẀɄɺʫ Ʉʸʦɩɂɭɇ ɒɄʯɄˈɋʤɂ ɑʑɄˈɽ ɑʚˆɱʅʺ ᵷ(ʗʦᶽɂ ʭɵɂ

 ˃ɰ̒ʆʬʝ Ʉɦɇ ʀṔḘʖƎ˄ ʡʤɯʤFront-End  ̒ ʠʯ ʮɂ ́ʯɜ ɄẛṨʕ ɒɄʯɄ̍ɋʤɂ ɑʑɄ̍ɽ ɑʚ̂ɱʅ̋ Ʉẛṥʦʠ̍ẛẀ ʭʦʍ ˂Ịʍ̋ ɑ̍ɦʚɕʤɂ ɻɯẛẀ ʮḛʬʦʫ ʮ

 ʮɂ ʨˈʦʙ ʨɋʙ ɒɱɹȵ ɄʬʝJSON  ʏˇɱɵ ʨʠɺɈ ɄẛṨʦʍ ɱʬʯ ʮɂ ʏʱʬ˄ ᶗ ʳʟʤʺ ᵷɗɌˆɱʟɵ ɄʕɄᾒήɂ ɒɄʱȼɄʠʤ ɑẛẀɄɺʫ ɑᾟὈʲʝ Ṕḗɕʎ˅

ḛ̍ȼɳɟ rʫ ʮ̒ʠɕɓ ɝ̍ɥ ᵷɧ̍ʁ̒ɕʤɂ ɐɬɄ̂ɳʤʮ  ὂḒɶƎ˅ Ȳɳɟkey ʤɂ ɂɯʸʤ ɑʬˈʚʤɂ ʻʶ ˌʰɄɛʤɂ Ȳɳᾒήɂʺᴬkey  ˃ȵ ʮ̒ʠɓ ɭʙ ɑʬ̍ʚʤɂ ɻɯʁ̋

:̱ỈɄɕʤɂ ʨʠɺʤɂ ̱☿ Ʉʬʝ ᵷɱɩȳ ̱Ẻɱʕ rȼɄʞ ʮ̒ʠɓ ʮɂ rʟʬʫ ὂỮɥ ̋ɂ ɫ̂ɰɄɓ ̋ɂ ʭʙɰ ̋ɂ ɿʯ ̋ɂ ɑʕ̒ʖɾʫ Ȳɂ̒ɵ ɑʬ̍ʙ 

 

 ɑʒˈɽ ʨʠɹ ˂Ịʍ ɒɄʯɄˈɇ Ʉʱ˄ɭʤ ʛɇɄɶʤɂ ʢɄɛᶽɂ ˍ☿ ʋɥᶚʯ ɄʬʟʕJSON  rʫ ʮ̒ʠɕɓ ɝ̍ɥkey  ɑʬˈʙʺvalue  ʢɄɛᶽɂ ʨˈɌɵ ˂Ịʎʕ

firstName  rʍ ɐɰɄɋʍ ̒ʁkey " ˍỘ ʹɇ ɑɽɄᾟήɂ ɑʬˈʚʤɂʺFoo Ʉʬʱˉɇ "address  rʍ ɐɰɄɋʍ ̒ʁkey  rȼɄʞ rʍ ɐɰɄɋʍ ́ɕʬ̍ʙ̋

{  

  "firstName": "Foo",  

  "lastName": "Bar",  

  "address": {  

    "streetAddress": "21 2nd Street",  

    "city": "Cairo"  

  },  

  "phoneNumbers": [  

    { "type": "home", "number": "212 555 - 1234" },  

    { "type": "fax", "number": "646 555 - 4567" }  

  ]  

}  

 

header({ 

Property1: value, 

Property2: value, 

Property3: value, 

Χ ŜǘŎΦ 

}) 



 

̷̹ 

 ʮḛɦəɂ ˂Ịʍ ɱɩɕɂ ̒ʁ ˃̒ɕɦ˄ ̱ẺɱʕKeys ᴬʤɂ Ʉʬʱˉɇ ᵷɄʬẛẀ ɑɽɄᾟήɂ ʭˈʚʤɂʺkey  ʭɵᶗɂ ʺɮphoneNumbers  rʍ ɐɰɄɋʍ ́ɕʬ̍ʙ

 ʨʠɹ ˂Ịʍ Ʉʶɭˆɱʯ ɒɄʯɄˈɇ ˃ȵ ʨˈɛʬɓ ʏˈʆɕɶʰ ɂɯʟʶʺ ᵷɒɄʱȼɄʠʤɂ ʳʫ ɑʕʻʖɾʫJSON. 

ʟʤʺ ɂɮɄᶽ ʻʶ ʭʸᶽɂ ʢɂȸɶʤɂ ʳJSONᵺ 

ʝA ɄʁṔḛʑ rʫ ʇɶɈɂ Ʉyʎʫ ʨʫɄʎɕʤɂ̋ ʮḛɡʫṔḗʑɂ ʨɋʙ rʫ ɐȲɂɱʚʤɂ ɑʦyɵ̋ ʭyʖʤɂ ɑʦyɵ 
ᴮ
ᶗ̋ɂXML  ɑʒʤ ˃ȵ ɄẛṨʦʍ ʔɱʎɕɓ 

ᴮ
Ʉʂ˄ɂ̋ ᵷ

.ɧˈᾚὛ ɷʟʎʤɂʺ ɗɉɱʟɵ ɄʕɄɟ ʳȼɄʞ ˂Ỉȹ ʨˆʻɦɕʤɂ ɑʦʸɵʺ ᵷɑɡʫɱɇ 

ɂ ʮḛɇ ɒɄʯɄ̍ɋʤɂ ʢɄɵɰɂ̋ ɏʅɄɪɕʤ ɑʚ̂ɱʆʝ Ṕḛɋʝ ʨʠɺɈ ɄʁɬɄʬɕʍɂ ʭɓ ʡʤɯʤ ˂Ịʍ ɬʻɟʻᶽɂ ʛˈɋʆɕʤɂ ʪʻʚ˄ ɝˈɥ ᵷʨˈʬʎʤɂʺ ʪɬɄᾟή

 ɑʒˈɽ ˂Ỉȹ Ʉʸʦˆʻɦɓ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ʳʫ ɒɄʯɄˈɋʤɂ ɏʦɟ ɭʎɈ ʪɬɄᾟήɂJSON  ̱☿ ɄyʤɄɵɰɂ̋Body  ɑʬˈʚʤɂ ʏʁʺ ʏʫ

application/json  ɑˈɽɄᾟήɂcontent-type  ˍ☿headers ɑʒˈɾɇ ɒɄʯɄˈɋʤɂ ʵɯʶ ʮɂ (ɧʖɾɕᶽɂ) ʨˈʬʎʤɂ ʭʸʖ˄ ˌʠʤ ᵷJSON ᵷ

ʤɂ ɭɦʍ 
ᴮ
Ʉʂ˄ɂ̋ ɏʦʆRequest  ɒɄʯɄˈɋʤɂ ʌʻʯ ɭ˄ɭɦɓ ʭɕ˄ ᵷʪɬɄᾟίʤ ʨˈʬʎʤɂ ʳʫapplication/json )Angular  ὃỲṌɂṔḘʕɂ ʨʠɺɊʺ

 ʹʯɂ ˂Ịʍ ɏʦʅ ˃ȵ ʏʫ ʨʫɄʎɕ˄JSON  ̱☿ ɒɄʯɄ̍ɋʤɂ ʌ̒ʯ Ṕḛʒ
ᴲ
 hʭʤɄʫHeaders Ʉʸʬʸʕʺ ɄẛẁȲɂɱʙ ʭɕ˄ ʪɬɄᾟήɂ ˍ☿ ɄʸʤɄɋʚɕɵɂ ɭʱʍʺ (

 ̱☿ ɑʦɵɱ
ᴮ
ɂʑ ɑʤɂɭʤɂ ɏɶɦɇ ɏɵɄɦʑɂ Ȳɂɱɟᶗɂ ɮɄɪɓɂ ʭə rʫ̋.ɏʦʆʤɂ 

5- Application Programing Interface (API): 

 ʪʻʸʖʫAPI  ɑɡʫṔḗɇ ɄɦʫɄ̍ʙ ɭɦʍ 
ᴮ
ᶚɛʬʕ ᵷɄyʤɄʠɹɂ ɑʕɄʠɇ ɒɄʚ̍ɋʆɕʤɂ ̱ạʫṔḗʫ ̓ɭʤ ɐṔḙʟɉ̋ ʪɭɪɕɶʫ ʪ̒yʖʑɂ ɂɯyʕ ɭ˄ɭᾒήɄɇ ɷ̄ʤ

 ɒɄʖʦʫ) ʪɄʊɦʤɂ ɒɄʖʦʫ ʃʎɈ ˂Ỉȹ ɞɄɕɦʯ ɭʙ ɄɦʯȺʕ ɲ̋ɭɦ̋̂ ʨ̍ʒɺɔ ʪɄʊʯ ˂Ịʍ ʨʬʎ̍ʤ ɏɕʟʑɂ ɧʆɵ ʛ̍ɋʆɓdll ɂ ˍ☿ (ɏʤɄʒʤ

 ̩ʠʤ ɲ̋ɭɦ̋̂ ʨ̍ʒɺɔ ʪɄʊʯ ̱ạʫṔḗʫ ʨɋʙ rʫ 
ᴮ
Ʉʚɋɶʫ ɑɡʫṔḗʑɂ ɑ̍ɡʫṔḗʤɂ ʢɂ̋ɭʤɂ rʫ ɑʍ̒ʬɡʫ ˂Ịʍ Ʉyʦɩɂɭɇ ˃̒ɕɦɓ ὃỮʤɂ̋

 ὂḒɶ
ᴲ
ɔ ʢɂ̋ɭʤɂ ɻɯʁ̋ ᵷɑɦ̍ʎʫ ʪɄyʬɇ ʪɄ̍ʚʦʤ Ʉɦʚ̍ɋʆɓ ̱☿ Ʉẛṧʫ ɭ̍ʖɕɶhAPI ʭɓ ʗˈʝ ɄʱʬẛẄ ᶗ ɒɄʚˈɋʆɓ ˍạʫṔḗʬʝ ʳɦʯ ɝˈɦɇ ᵷ

ɵɜɂ ɑɟɰɭʤɄɇ ɄɦʬẛẄ Ʉʬʯɂ̋ ʢɂ̋ɭʤɂ ɻɯʁ ȲɄɦɇɂʑ ˃ɳ̂ɳʍ ʡʤɮ ˂Ịʍ ɷʙ̋ ᵷɄʁɭ̂ɱ
ᴲ
ʯ ὃỮʤɂ ʪɄyʑɂ ɯ̍ʖɦɕʤ Ʉẛṧʫ ɭ̍ʖɕɶh ʗ̍ʝ ɑ̍ɵɄ ʭʦʎɕ

 ɄẛṿɄɦɌɇ ɗʯɂ ɗʬʙ ɒɄɵᶚʝ ὂỮɥ ̋ɂ ʪɄʊʯ ɒɄʖʦʫ ̋ɂ ɑ̍ɟɰɄɩ ɒɄɋɕʟʫ ɗʯɄʞ Ȳɂ̒ɵ ʡʚ̍ɋʆɓ ʨɩɂɬ ́̍ʍɭɕɶɔ Ʉʫ ʭɕ˄ Ʉʫ ʏ̍ʬɟ

ʨʞ ̱☿ ʪɄyʑɂ ɻɯʁ ȲɄɦɌɇ ʪ̒ʚɓ ʮɂ rʫ 
ᴮ
ᶗɭɇ ̓ɱɩȵ ɒɄʚ̍ɋʆɓ ̱☿ Ʉẛṧʫ ɭ̍ʖɕɶɔ ̩ʠʤ 

ᴮ
Ʉʚɋɶʫ  ʮḛʎʫ ʛˈɋʆɓ ɑɡʫṔḗɇ ɄẛẀ ʪʻʚɓ ɐɱʫ

.ʪɄʸᶽɂ ʵɯʶ ɷʖʱɇ ʪʻʚ˄ 

 ὂḒɶ
ᴲ
ɔ ɑ̍ɟɰɄᾟήɂ ɑ̍ɡʫṔḗʤɂ ɒɂɱʖɺʤɂ ɻɯʁ ʏ̍ʬɡʕAPI ɑˈʦʬʍ ˍ☿ ɭ˄ɭɦɕʤɄɉʺ ɏˆʻʤɂ ʭʤɄʎʤ ʪʻʸʖᶽɂ ɂɯʶ ʨʚɕʯɂ ɗʙʻʤɂ ʏʫʺ ᵷ

 ˍ☿ Ṕḙʝȵ ɭ˄ɭɦɕɉʺ ᵷʨˈʬʎʤɂʺ ʪɬɄᾟήɂ ʮḛɇ ɒɄʯɄˈɋʤɂ ʢɬɄɋɓBack-End. 

 ɒɄʫɂɭɪɕɵɂ̋ ʪ̒yʖʫ ɤɱɺʤ ʘɱʆɕʤɂ ʨɋʙ̋API  ɒɄʯɄ̍ɋʤɂ ʢɬɄɋɓ 
ᴮ
ɄʚɇɄɵ ʭɕ˄ ʗ̍ʝ ɧ̍ʁ̒ɕʤ ɑ˄ɂɭɋʤɂ ̱☿ ɞɄɕɦʯ ɏ̂̒ʤɂ ʭʤɄʍ ̱☿

.ʨˈʬʎʤɂʺ ʪɬɄᾟήɂ ʮḛɇ 

 ʪ̒yʖʫ ʢ̒ɩɬ ʨɋʙAPI  ʪʻʚ˄ ʭə ʳʫʺ ʪɬɄᾟίʤ ʨˈʬʎʤɂ ʳʫ ɏʦʆʤɂ ʭɕ˄ ʮɄʞ ᵷʪɄʍ ʨʠɺɈ ɏˆʻʤɂʺ ʨˈʬʎʤɂʺ ʪɬɄᾟήɂ ʭʤɄʍ ˍ☿

ʯɄˈɋʤɂ ɐɭʍɄʚɇ ʨɾɕ˄ ʭə ʳʫʺ ɏʦʆʤɂ ɂɯʶ ʨʦɦ˄ ɝˈɥ ʨʬʎʤɂ ɏʦʑȶɇ ʪɬɄᾟήɂ ɒɄʯɄˈɇ ɏʦʆɕɓ ɑɦʖɾʤɂ ʵɯʶ ɗʯɄʞ ɂɮɂ ɒɄ

 ʗʦʬɇ Ʉẛṧˈʬʂɕɇ ʪʻʚ˄ ʭə ʳʫʺ ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ˍ☿ ɐɬʻɟʻʫHTML  ɒɄʚˈɶʲɕʤɂ ɒɄʖʦʫʺ ɗɌˆɱʟɵ ɄʕɄᾒήɂ ɒɄʖʦʫʺcss 
ᴮ
ɂṔḛɩɂ̋ ᵷ



 

̸̹ 

 Ʉyʁɱʎʤ Ʉyʦ̍ʬɦɕɇ ʪ̒ʚ̂̋ ɧʖɾɕʑɂ Ʉẛṿɱʚ˄ ʨ̍ʬʎʤɂ ˂Ỉȹ Ʉyʤ̒ɽ̋ ɭɦʍ̋ ᵷʨ̍ʬʎʤɂ ˂Ỉȹ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ʢɄɵɰɂ ̱Ộ̋ ɑɇɄɡɕɵᶗɄɇ ʪ̒ʚ˄

ʦʤ.ɑɦʖɾʤɂ ʨˈʬɦɓ ɐɬɄʍȺɇ ɧʖɾɕᶽɂ ʪʻʚ˄ ʮɂ ɭɇᶚʕ ɑɇɄɡɕɵᶗɂ ˌɔȶɓʺ ʨˈʬʎʤɂ ʹɇ ʪʻʚ˄ ɏʦʅ ˃ȵ ɭʱʍʺ ᵷʪɭɪɕɶʬ 

:ɑ̍ʤɄɕʤɂ ʄɄʚɦʤɄɇ Ʉyɾ̍ᾟίɓ rʟʬʫ ᵷɰ̒ʫɜɂ ʃʎɈ ɄẛṤ̍ʎ˅ ɑʚɇɄɶʤɂ ɑʚ̂ɱʆʤɂ̋ 

¶  ɒɄʯɄˈɇ ɏʦᾒή ɏʦʆʤɂ ʮɄʞ ʻʤʺ ᵷɑɦʖɾʤɂ ʨˈʬɦɓ ɐɬɄʍȹ ʳʫ ɭɇᶗ ɒɄʯɄˈɇ ɏʦᾒή ʪɬɄᾟίʤ ʨˈʬʎʤɂ ʳʫ ʢɄɾɓɂ ʨʞ ɭʱʍ

.ɧʖɾɕʑɂ ̱☿ Ʉyʁɱʍ̋ ɄẛṤʦɟ Ṕḛɩȶɓ̋ ʪɬɄᾟήɂ ɬɰɂ̒ʫ ʜᶚẛṥɵɂ ˂Ỉȹ ˃ɬȸ˄ ɂɯʁ̋ ᵷɑʦʫɄʞ ɑɦʖɾʤɂ ɷ̄ʤ̋ ɑɦʖɾʤɂ rʫ Ȳɳɟ 

¶  ɱɩȳ ʨˈʬʍʺ ɏˆʺ ʏʙʻʫ ʨɛʬ˄ ʨˈʬʍ ᵷʨˈʬʍ ʳʫ Ṕḙʝɂ ʛˆɱʅ ʳʍ ʹʫɂɭɪɕɵɂ ʭɕˆʺ Ṕḛɋʝ ʪɄʊʯ ʡʤɄʱʶ ʮɂ ɄʱʁṔḘʕɂ ʻʤ

ɯʶ ʏˈʬɡʕ ᵷɏɕʟᶽɂ ɧʆɵ ʛˈɋʆɓ ʹʦɛʬ˄ ɱɩȳ ʨˈʬʍʺ ʨ˄Ʉɉʻʫ ʛˈɋʆɓ ʹʦɛʬ˄ ɐɭʍɄʙ ɷʖʱɇ ʨɾɕɓ ɒɄʚˈɋʆɕʤɂ ʵ

 ʛˈɋʆɓ ʨʬʎʰ ʮɂ ɭɇᶗ ɑʚˆɱʆʤɂ ʵɯẛẀ ʳʟʤʺ ᵷɒɄʯɄˈɋʤɂBack-End  ɏˆʺ ʛˈɋʆɓ Ȳɂʻɵ ɒɄʚˈɋʆɕʤɂ ʵɯʶ ʳʫ ʛˈɋʆɓ ʨʠʤ

 Ʉʁɭɽɰ ʭɕ˄ ʔ̒ɵ ὃỮʤɂ ɑ̍ʯɂṕḛʑɂ ʭʝ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡ̍ʦʍ ̩ʖɪ˄ ᶗ ɂɯʁ̋ ᵷɏɕʟʑɂ ɧʆɵ ʛ̍ɋʆɓ ̋ɂ ʨ˄Ʉɉ̒ʫ ʛ̍ɋʆɓ ̋ɂ

.ɑʬʊʯᶟɂ ʵɯʶ ʨɛʫ ɯˈʖʱɕʤ 

¶ ɾɓᶗɂ ʮḛɇ ɒɄʯɄˈɋʤɂ ɐɭʍɄʚɇ ɱɹɄɋᶽɂ ʢɄFront-End ̋Back-End.ɑˈʱʫᶟɂ ʨʞɄɺᶽɂ ʃʎɈ ɣɕʲ˄ ɭʙ Ʉʬʫʺ ᵷ 

¶  ɣʫɬ ̒ʁ 
ᴮ
Ʉʂ˄ɂ ɄẛṤʎ˅ Ʉʫ̋Front-End  ɒɄʖʦʫ)HTML  ɒɄʖʦʫʺJavaScript  ɒɄʖʦʫʺcss ʏʫ (Back-End ʨʎɡ˄ Ʉʬʫ ᵷ

 ɒɄʚˈɋʆɓ ɱˆʻʆɓ ˍ☿ ɑɉʻʎɽ ʡʤɄʱʶFront-End  ɒɄʚ̍ɋʆɓ rʍ ʢɳʎʬɇBack-End. 

ɭʎɈ ʮɮȹ ᵺʨᾚήɂ ̒ʁ Ʉʫ ᵷ̒ʁ  ̋ʭyʫ ʢȷɄɶɔ ʮɄʁɮᶗɂ ˂Ỉȹ ɬ̋ɂṔḘ˄ ᵷɆ̒ ʎ̍ʤɂ ɻɯʁ ʏ̍ʬɟ ʀɂɱʎɕɵɂ 

 ʪʻʸʖʬɇ ˌɔȶ˄ ʨᾚήɂʺAPI  ˃ɰ̒ʆʫ ʨɋʙ rʫ ɄẛṿɄɺhɂ ʭɕ˄ ɝ̍ɥBack-End  ʇɇɂɰ ʨʠɹ ˂Ịʍ ʮ̒ʠɓ̋URL  Ṕḛɺ˅ ʇɇɂɰ ʨʞ ɝ̍ɥ

:̱ỈɄɕʤɂ ʇɇɂɱʤɂ 
ᴮ
ᶚɛʬʕ ᵷɒɄʯɄ̍ɋʤɂ rʫ ʮḛʎʫ Ȳɳɟ ˂Ỉȹ 

 

ɏʦɡɇ ʪʻʚ˄ ʔʻɵ ʇɇɂɱʤɂ ɂɯʶ ʮɂ ʀṔḘʖʯ :ˍỈɄɕʤɂ ʨʠɺʤɄɇ ɑˈʦʬʎʤɂ ʵɯʶ ʭɕɓʺ ᵷʮḛʫɭɪɕɶᶽɂ ɒɄʯɄˈɇ 

 

https://www. ʭɵɂ ʮḛʫʺɭʤɂ.com/users 



 

̹̹ 

 ɏʦʅ ʢɄɵɰɂ ʭɕ̄ɵ Ʉʁɭɦʍ̋Request  ɭɦʍ̋ ᵷʇɇɂɱʤɂ ̱☿ ˁʆʎ
ᴲ
ɂʑ ʮḛʫ̋ɭʤɂ ˂Ịʍ ɬ̒ɟ̒ ɂʑ ʪɬɄᾟήɂ ˂Ỉȹ (ɧʖɾɕʑɂ) ʨ̍ʬʎʤɂ rʫ

 ʛ̍ɋʆɓ ʪ̒ʚ̍ɵ ɏʦʆʤɂ ʢ̒ɽ̋Back-End ɐɬɭᾚᾇɂ ɒɄʯɄˈɋʤɂ ɏʦᾒή ɒɄʯɄˈɋʤɂ ɐɭʍɄʚɇ ʢɄɾɓᶗɄɇ ʪɬɄᾟήɂ ˂Ịʍ ɬʻɟʻᶽɂ  ʭə ʳʫʺ

 ɑʒ̍ɾɇ ɒɄʯɄ̍ɋʤɂ ɻɯʁ rʍ ɐɰɄɋʍ ̱Ộ̋ ɑɇɄɡɕɵᶗɂ ʢɄɵɰɂ ʭɕ˄JSON:ˍỈɄɕʤɂ ˍảˈʁʻɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷ 

 

:̱ỈɄɕʤɄʞ ᵷɑʬ˄ɭʚʤɂ ɑʚ̂ɱʆʤɂ ɒɄ̍ʤɄʠɹȹ ɏʦʑɂ ʨɦɇ Ʉɦʬʙ ʡʤɯɉ̋ ᵷʪɭɪɕɶʬʦʤ Ʉyʁɱʍ ʭɕ˄ ʨ̍ʬʎʤɂ ˂Ỉȹ ɒɄʯɄ̍ɋʤɂ ʢ̒ɽ̋ ɭʎɈ 

¶  ʮ̋ɭɇ ʇʚʕ Ʉyʁɱʍ̋ ɐɬɭɦʫ ɒɄʯɄ̍ɇ ɏʦɟ ʏ̍ʆɕɶh.ɏʦʅ ʨʞ ʏʫ Ʉʸʎˈʬɟ ɑɦʖɾʤɂ ʨˈʬɦɓ ɐɬɄʍȹ ˂Ỉȹ ɑɟɄᾚήɂ 

¶  ʛˈɋʆɓBack-End  ʭɕ̍ʕ ʨ˄Ʉɉ̒ʫ ʛ̍ɋʆɓ ̒ʁ ʨ̍ʬʎʤɂ ʮɄʞ ̒ʤ 
ᴮ
ᶚɛʬʕ ɒɄʚ̍ɋʆɕʤɂ ʌɂ̒ʯȵ ʏ̍ʬɟ ʪɭɪ˄ ʇʚʕ ɭɥɂ̋

 ɻɭ̂ɱ
ᴲ
ʯ ˃ɯʤɂ ʨʠʕ ̓ɱɩɜɂ ʌɂ̒ʯɜɂ ʏ̍ʬᾒή ɑʚ̂ɱʆʤɂ ɷʖɦɉ̋ ʇɇɂɱʤɂ ɂɯʁ ʛ̂ɱʅ rʍ ́ʤ ɒɄʯɄ̍ɋʤɂ ʢɄɵɰɂ̋ ́ɕʫɭɩ

 ˍạʫṔḗʬʝFront-End  ʻʶ.ɒɄʯɄˈɋʤɂ ɏʦɟ ʏˈʆɕɶʰ ʹʚˆɱʅ ʳʍ ˃ɯʤɂ ʇɇɂɱʤɂ 

¶  ʛˆɱʅ ʳʍ ʭɕɓ Ʉʬʯɂʺ ɒɄʯɄˈɋʤɂ ɐɭʍɄʚɇ ɐɱɹɄɋʫ ʢɄɾɓᶗɂ ʭɕ˄ ᶗAPI .ɒɄʯɄˈɋʤɂ ɐɭʍɄʚɇ ʢɄɾɓᶗɂ ʭɕ˄ ʭə ʳʫʺ 

¶  ʮḛɇ ʪɄɓ ʨɾʕ ʡʤɄʱʶBack-End ̋Front-End  ʇɇɂ̋ɰ ̒ʁ ʭẛṧ̍ɇ ʇɉɱ˄ ˃ɯʤɂ ʨʠʕAPI  ɱˆʻʆɓ Ʉʱʤ ɧˈɖ˄ ɂɯʶʺFront-

End  rʍ ʢɳʎʬɇBack-End ʪʻʸʖʫ ɏʦɾɇ ʨɩɭ˄ ʹʯɂ ʨɇ ɏɶɦʕ ɂɯʶ ɷˉʤʺ ᵷAPI  ᵷɄʱʫᶚʝ ɑ˄ɂɭɇ ˍ☿ ʹʤ Ʉʯɱɹɂ ˃ɯʤɂ

 ɑ̍ʫɄʫɂ ɒɄyɟɂ̋ ˃ɰ̒ʆʬʝ ́ɇ ʭɕẛẃ ˃ɯʤɂ ʨʞ ɝ̍ɥFront-End  ʻʶɐɬɄʖɕɵᶗɂ ɑˈʖˈʝ  ʵɯʶ ʳʫAPI  ɑʕɄʁȹ ʺɂ ɏʦᾒή

ˍ┤ ɘɭɦɓ ὃỮʤɂ ɒɄˈʦʬʎʤɂ ʏˈʬɟʺ ʢɂʺɭʤɂ ʵɯʶ ȲɄʱɇ ɑˈʖˈʝ ʳʍ ɱʊʱʤɂ ʃʒɈ ɒɄʯɄˈɋʤɂ ʨ˄ɭʎɔ ʺɂ ʔɯɥ ʺɂ .ɑˈʖʦᾟήɂ 

 ʇɇɂ̋ɰ ʮɂ ɑʚ̍ʚᾚήɂ ̱☿̋API  ʭɵɂ ʢɄɵɰɂ 
ᴮ
ᶚɛʫ ʛ̂ɱʅ rʍ ʡʤɮ̋ ̩ʠ̍ʫɄɦ˄ɬ Ʉʬʯɂ̋ ɑɦ̍ʎʫ ɒɄʯɄ̍ɇ ɏʦᾒή ɗɇɄə ʇɇɂɰ ʇʚʕ ɷ̄ʤ

 ɑ̍ʫɄʫɂ ɒɄyɟɂ̋ ˃ɰ̒ʆʬʝ ʪ̒ʚʯ ʇɇɂɱʤɂ ɷʖʯ 
ᴮ
Ʉʂ˄ɂ̋ ᵷʮḛʎʫ ʪɭɪɕɶʫ ɒɄʯɄ̍ɇ ɏʦᾒή ʇɇɂɱʤɂ ɂɯʁ ʛ̂ɱʅ rʍ ʪɭɪɕɶʑɂ

ʦᾒή ʇɇɂɱʤɂ ɷʖʯ ʛ̂ɱʅ rʍ ɱɩȳ ʪɭɪɕɶʫ ʭɵɂ ʢɄɵɰȺɇ ɂɯʶ ʨˈʬɦɓ ʏˈʆɕɶʰ ɐɱʫ ʨʞ ˍ☿ ɂɯʟʶʺ ɱɩȳ ʪɭɪɕɶʫ ɒɄʯɄˈɇ ɏ

 Ʉɦʦʎʕ Ʉʬʝ ɑɦ̍ʎʫ Ṕḛ˄Ʉʎʫ ʛʕ̋ ɝɦɇ ɑ̍ʦʬʍ ˃ɱɡʯ ʮȶʞ ɒɂṔḘ̍ʫɂɰɄɋɇ ʇɇɂɱʤɂ ʨ̍ʬɦɓ ʏ̍ʆɕɶh Ʉɦʯɂ Ʉʬʝ ᵷɑʖʦɕɪʫ ɒɄʯɄ̍Ɍɇ ʇɇɂɱʤɂ

ЮϜЬтвЛ 

Client 

аϸϝ϶ЮϜ 

Server 

 ϞЯАRequest 

 ХтϼА дКAPI 
 ʛˈɋʆɓBack-End 

ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ 

HTTPS 

HTTPS 

 ϣϠϝϮϦЂϜResponse 

 АЧТ ϢϸϸϲвЮϜ ϤϝжϝтϠЮϜ ЬвϲϦ

 ϣПтЊϠJSON  мк ϝв ϞЂϲϠ

̮ЮϝϠ ϞмЯАвAPI 

 ɑʤɂɬ rʍ ɐɰɄɋʍ ̒ʁ ɏʦʆʤɂ ʮɂ ʀɂṔḘʕɄɇGET 

 ʛˈɋʆɓ

Front-

End 



 

̹̺ 

 ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh ʛʦʆɦʑɂ ɂɯʁ rʫ̋ ᵷɆɄɕʟʤɂ ɂɯʁ rʫ ̩hɄɛʤɂ ʨɾʖʤɂ ̱☿ ʪᶚʕɜɂ ʛ̍ɋʆɓ ̱☿ ɝɦɋʤɂ ʢɄɛʫ ̱☿ ɄʱɓᶚʫɄʎɔ ʏˈʬɟ ʮɂ

 ʇɇɂ̋ɰ ʛ̂ɱʅ rʍ ʭɕɓ ʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ʮḛɇAPI  ʢ̒ɩɬ ʨ̍ᾒὈɔ ɑ̍ʦʬʍ Ȳɂɱɟɟ ̋ɂ ɭ˄ɭɟ ʪɭɪɕɶʫ ʨ̍ᾒὈɔ ̋ɂ ɝɦɋʦʤ Ȳɂ̒ɵ

.ᾢήɂ... ̋ɂ ɞ̋ɱɩ ̋ɂ 

 ʏʙ̋ ̒ʤ ɝ̍ɦɇ ᵷʇɇɂɱʤɂ ɂɯʁ ˂Ỉȹ ʢ̒ɽ̒ʦʤ ɬɭɦʫ ʮḛʫ̋ɬ ʭɵɂ ɬɭɦʯ ʮɂ ʏ̍ʆɕɶ̡ʕ ʮɄʫɜɂ ɑ̍ɥɄʯ rʫ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʛʦʚɓ ᶗ̋

ˆɱɩȳ ɼɄᾟὉɂ ʼɭʤ ɻɯʁ ɗʯɄʞ ɑʤɄɥ ̱☿ ᶗȹ ᵷɒɄʯɄ̍ɋʤɂ ɻɯʁ ˂Ỉȹ ʢ̒ɽ̒ʤɂ ʮ̒ʎ̍ʆɕɶ˅ ᶚʕ rAPI .ɑʫɄʍ ˍỘ 

 ᶗȹ Ʉʱʙɱʆɓ Ʉʱʯȵ ɄʬɉʺAPI  ʪ̒yʖʫ ʮȵ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶ̡ʕ ᵷɑʫɄʎʤɂAPI ɋʆɓ 
ᴮ
ɂṔḛɛʝ ɭʁɄɺh 

ᴮ
ᶚɛʬʕ ɐṔḛɋʝ ɑ̍ʍ̒ʯ ́ʦʚʯ ˂Ỉȹ ̓ɬȵ ɒɄʚˈ

 ʛ̍ɋʆɓ ɒɄ̂̒ɕɦʫ ˂Ỉȹ ʢ̒ɽ̒ʤɂ ʏ̍ʆɕɶɔ ̓ɱɩȵtwitter ʎʫ ɂɯʶʺ ɒɂɭˆɱʒɕʤɂ ʀɱʍʺ ʇɇɂ̋ɰ ɑʍ̒ʬɡʫ ̋ɂ ʇɇɂɰ ɭɟ̒ ˄́ʯɂ ɻɄɦ

API  ɑʝɱɹ Ʉʸʎʁʻɇ ɗʫɄʙtwitter  ʨɽɂ̒ɕʤɂ ɒɄʚ̍ɋʆɓ ɏʦʑɂ ʡʤɮ ˂Ịʍ ɷʙ̋ ᵷɒɄʯɄ̍ɋʤɂ rʫ ɑɦ̍ʎʫ Ȳɂɳɟȵ ˂Ỉȹ ʢ̒ɽ̒ʦʤ

 ́ɟ̒ɕɓ ʡʯȺʕ ɑ̂ɰ̋ɱʑɂ ʡɓɄʖʤɄɪʫ ɭ˄ɭɶɖɇ ɑɋʑɱʤɂ ɭɦʍ ʗ̍ʝ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ 
ᴮ
Ʉʫ̒˄ ʢȲɄɶɖɓ ʭʤɂ ɏɶɦʕ ɂɯʁ ɷ̄ʤ̋ ᵷ̱ẺɄʬɕɟᶗɂ

 ʔɂɱɽ ɲɄʸɟ ˃ȵ ᶗȹ ʡʱɋʤɂ ɂɯẛẀ ɼɄᾟήɂ ˌʰʺṔḘʟʤᶗɂ ʛˈɋʆɕʤɂ ɧɕʖɓ ʨʸɵɂ ʨʠɺɈ ʺɂ ʹʎʫ ʨʫɄʎɕɓ ˃ɯʤɂ ʡʱɋʦʤ ˌʰʺṔḘʟʤɂ

 ʮɂ ʀṔḘʖʫ ʡɓɄʖʤɄɪʫ ʮɂ ʏʫ ʡɓɄʖʤɄɪʫ ʏ̍ʬɟ ɱyʊɕɵ ʡɇ ɑɽɄᾟήɂ ɑʫɄʙɟɂ ʭʙɰ ̋ɂ ɑ̍ɦʅ̒ʤɂ ʡɕ̂ʁ̒  ʭʙɱʤ ʡʎʁ̋ ɬɱɡʬɉ̋

 ˃ɰ̒ʆʫ ʮɂ ɭ̍ʝȶɓ ʨʠɇ ʮɮɂ ᵷɑ̍ʦɩɂɭʤɂ ɐɰɂɲ̋ ʪɬɂ̒ɩ ̱☿ ʡɓɄʯɄ̍ɇ rʬʁ rʫ ʮ̒ʠɓBack-End  ɑɥɄɓɂ ɑ̍ʦɩɂɭʤɂ ɐɰɂɲ̋ ʪɬɂ̒ᾟή

API  ɑʦɛʫᶟɂ ɑʚˈʚᾚήɂ ˍ☿ʺ ᵷɄʶɬɂɭɵ ɑˈʯɄʠʫȹ ʏʫ ɿᾟὊʤɂ ɂɯʸʤ ɑʎɈɄɕʤɂ ɒɄʖʤɄᾟᾇɂ ˂Ịʍ ʇʚʕ ʌᶚʅᶗɄɇ ʜʻʱɋʦʤ ɧʬɶɔ ɑʱˈʎʫ

.Ʉʶɱʝɮ Ʉʱʎɶ˅ ᶗʺ ɐṔḛɛʝ 

 ʌɂʻʯȵ ˍỘ Ʉʫ ʮɮȹAPIᵺ 

:̱ỈɄɕʤɄʞ ᵷʌɂ̒ʯɜɂ rʫ ɑʍ̒ʬɡʫ ˂Ỉȹ Ʉyʬ̍ɶʚɕɇ ʮ̒ɛɥɄɋʤɂ ʪɄʙ 

¶ ʤ ɑɥɄɕʫ ˍỘʺ :ɑʫɄʍ ʇʚʕ ɑɉɱɡɕʤ Ʉyʫɂɭɪɕɵɂ ʭɕ˄ ɏʤɄʒʤɂ ̱☿ ̱Ộ̋ Ʉyʤ ʢ̒ɽ̒ʤɂ ʏ̍ʆɕɶɔ ɝ̍ɦɇ ɑ̍ʯɄɡʫ̋ ʏ̍ʬᾒί

 ʏʙʻʬʝhttps://jsonplaceholder.typicode.com/ 

¶  ɏʦʆɕɓ rʟʤ̋ ɑ̍ʯɄɡʫ ̱Ộ̋ :ɑʅ̋ɱɺʫkey  ʨɋʙ ʳʫ ʹʬ˄ɭʚɓ ʭɕ˄ ʮḛʎʫBack-End  ̒ ɽʻʤɂ ʏˈʆɕɶʰ ˌʠʤ ɻɯʁ ˂Ỉȹ ʢ

API.̱ẺɄʬɕɟᶗɂ ʨɽɂ̒ɕʤɂ ʏʙɂ̒ʫ 
ᴮ
ᶚɛʬʝ ᵷ 

¶  ˍỘʺ :ɑʍʻʕɭʫAPI  ˂Ỉȹ ʨɾʯ ˌʠʤ Ʉẛṧʍ ɑʤʻȾɶᶽɂ ɑʸᾒήɂ ʺɂ ɑʝɱɺʤ ʏʕɭʤɂ ʭɕ˄ ʮɂ ɭɇᶗ ɝˈɦɇ ɑʬˈʙ ɒɂɮ ɒɄʯɄˈɇ ʪɭʚɓ

.Ʉʱɇ ɼɄᾟήɂ ʛˈɋʆɕʤɂ ˍ☿ Ʉʸʁɱʍʺ ɒɄʯɄˈɋʤɂ ʵɯʶ 

¶  ˍỘʺ :ɑɽɄɩAPI  ɂɯʶ Ȳᶚʬʍ ʨɋʙ ʳʫ ʇʚʕ Ʉʸʫɂɭɪɕɵɂ ʭɕˆʺ ʮḛʎʫ ʪɄʊʱɇ ɑɽɄɩ ʪɄʊʯ Ʉɦ˄ɭʤ ʮ̒ʠ˄ ʮȶʞ ᵷʪɄʊɦʤɂ

.ʇʚʕ ɑʝɱɺʤɂ ʵɯʶ ˌʖʉʻʫ ʨɋʙ ʳʫ ᶗȹ ʹʫɂɭɪɕɵɂ ʭɕ˄ ᶗʺ ɑʱˈʎʫ ɑʝɱɺɈ ɼɄɩ 

6- JSON Web Token (JWT): 

 ɷʖʯ Ȳɂɱɟɂ ɭɦʍ̋ ᵷʨ̍ʬʎʤɂ̋ ʪɬɄᾟήɂ ʮḛɇ ʏʆʚɦ˄ ʢɄɾɓᶗɂ ʮȺʕ ʨ̍ʬʎʤɂ ˂Ỉȹ ɄyʤɄɵɰɂ̋ ɑɇɄɡɕɵᶗɂ ȲɄẛṥʯɂ ɭɦʍ ʮɂ 
ᴮ
ɄʚɇɄɵ Ʉɦʦʙ

ʪɬɄᾟήɂ ʮȺʕ ɱɩȳ ʢɄɾɓᶗ ʨˈʬʎʤɂ  ɭɦʍ ̱Ộ̋ ɑʦʠɺʫ Ʉɦ˄ɭʤ ɭʤ̒˄ ɂɯʁ̋ ᵷʢɄɾɓɂ ʢ̋ɂ ́ʯȶʞ ́ʦʫɄʎ̌̋ ʢ̋ɜɂ ʢɄɾɓᶗɄɇ ́˄ɭʤ ʭʦʍ ᶗ

 ʢɄɾɓɂ ȲɂɱɟȺɇ ʪ̒ʚ̍ɵ ʨ̍ʬʎʤɂ ʮȺʕ ʪɄʊɦʤɂ ˂Ịʍ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɔ ɑ̍ʦʬʍ ȲɂɱɟɂHTTPS  ʨʬɦ˄ ʪɬɄᾟήɂ ˂Ỉȹ ɏʦʅ ʢɄɵɰɂ̋

https://jsonplaceholder.typicode.com/


 

̹̻ 

 ʛ̂ɱʅ rʍ ɰ̋ɱʑɂ ɑʬʦʞ̋ ʪɭɪɕɶʑɂ ʭɵɂ ɒɄʯɄ̍ɇ ʏ̍ʬɟAPI Ỉ˂ɂ ɏʦʆʤɂ ʢ̒ɽ̋ ɭɦʍ̋ ᵷʮḛʎʫ  ɒɂȲɂɱɟᶡɂ ʃʎɈ ɯɪɕˉɵ ʪɬɄᾟήɂ

 ʨ̍ᾒὈɔ ɑ̍ʦʬʍ ɭʎɈ rʟʤ̋ ɐɭ̍ɟ ɰ̒ʫɜɂ Ʉɦʁ ˂Ỉȹ ᵷɒɄʯɄ̍ɋʤɂ ɑᾚὝɇ ɑɇɄɡɕɵɂ ʨɵṔḛɵ Ʉʁɭɦʍ̋ ɑɦ̍ᾚὛ ɒɄʯɄ̍ɋʤɂ ʮɂ rʫ ɭʝȶɕʤ

 ʛ̍ɋʆɓ rʫ ʀṔḘʖ˄ ʢ̒ɩɭʤɂFront-End  ʪɭɪɕɶʑɂ ɂɯyʤ ɑ̍ɾᾟὊʤɂ ɑɦʖɾʤɄʞ ɒɄʯɄ̍ɇ ɏʦᾒή ɱɩȳ ɏʦʅ ʢɄɵɰȺɇ ʪ̒ʚ˄ ʮɂ

ɭɦʍ ᵷʢ̒ɩɭʤɂ ʨ̍ᾒὈɖɇ ʪɄʙ ˃ɯʤɂ ʛɇɄɶʤɂ ʢɄɾɓᶗɄɇ ́˄ɭʤ ʭʦʍ ᶗ ʪɬɄᾟήɂ ʮɂ ̱Ộ̋ 
ᴮ
ɄʚɇɄɵ Ʉẛṧʍ Ʉɦəɭɦɓ ὃỮʤɂ ɑʦʠɺʑɂ ɘɭɦɓ Ʉʁ

 ʻʶ Ʉʫ ʮɮȹ ᵷʹˈʦʍ ʔɱʎɕ˄ ʭʤ ʹʯᶟ ʨˈʬʎʤɂ ɂɯʸʤ ɒɄʯɄˈɋʤɂ ɏʦɟ ʃʕṔḛɵ ʡʤɯʤ ᵷɭ˄ɭɟ ʢɄɾɓɂ ʹʯȶʞ ʹʦʫɄʎˈɵʺ ʨˈʬʎʤɂ ɂɯʶ ʏʫ

ɪɕɵɂ ̱Ộ 
ᴮ
Ʉʍ̒̍ɹ ɄʁṔḙʝȵ̋ Ʉʁɱyɹɂ ʢ̒ʦᾚήɂ rʫ ɑʍ̒ʬɡʫ ʜɄɦʁ ɑʚ̍ʚᾚήɂ ̱☿̋ ʨᾚήɂ ɑˈʱʚɓ ʪɂɭJWT  ʨ̂̒ʅ ɳʫɰ rʍ ɐɰɄɋʍ ̱Ộ̋

 ̱☿ ʨ̍ʬʎʤɂ ˂Ỉȹ ́ʤɄɵɰɂ ʭɕ˄ 
ᴮ
Ʉʂ˄ɂ̋ ʪɬɄᾟήɂ ̱☿ ́̂ɦɳɪɓ ʭɕ̂̋ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɔ ɑ̍ʦʬʍ Ȳɂɱɟɂ ɭɦʍ ʪɬɄᾟήɂ ʨɋʙ rʫ ɻɭ̍ʤ̒ɓ ʭɕ˄

Header ɂɯʁ r̂ɳɪɕɇ ʛ̍ɋʆɕʤɂ ̱☿ 
ᴮ
ᶚɛʬɕʫ ʨ̍ʬʎʤɂ ʪ̒ʚ̂̋ ᵷJWT  ʛˈɋʆɕʤɄɇ ʮɄʠʫ ˃ȵ ˍ☿æ  ˍ☿ ɏʤɄʒʤɄɇLocal Storage æ  ɭʱʍʺ

 ˃ȵ ɂɯʁ ʢɄɵɰɂ ʭɕ˄ ʪɬɄᾟήɄɇ ʨ̍ʬʎʤɂ rʫ ʢɄɾɓɂJWT  ˍ☿Header  ʃʎɈ ɮɄɪɓɄɇ ʪɬɄᾟήɂ ʪʻʚ˄ ʪɬɄᾟήɂ ˂Ỉȹ ʹʤʻɽʺ ɭʱʍʺ

 ɂɯʶ ʮɂ ʳʫ ɭʝȶɕʤ ɒɂȲɂɱɟᶡɂJWT  ᾝήɄɽ ʢɂɳ˄ ᶗ 
ᴮ
Ʉʂ˄ɂ̋ ́˄ɭʤ ʮɳᾟᾇɂ ɷʖʯ̋ ʨ̍ʬʎʤɂ ɂɯʁ ˂Ỉȹ ὃḒɕ̡˄æ  ȲɄẛṥʯɂ ɫ̂ɰɄɓ ́ʤ ʮᶗæ 

.ʨˈʬʎʤɂ ɂɯʶ ˂Ịʍ ʪɬɄᾟήɂ ʔɱʎɕˉɵ Ʉʶɭʱʍʺ 

ɄɾɕɩɄɇ ɂɯʶ ɂɯʁ ɭ̍ʤ̒ɓ ɑʚ̂ɱʆɇ ʭɕẛẃ ᶗ ɑ̍ʫɄʫɂ ɒɄyɟɂ̋ ˃ɰ̒ʆʬʝ rɦʯ̋ ɑ̍ɦʚɕʤɂ ɻɯʁ ʪ̒yʖʫ ɰJWT  ʨʬʍ ʳʫ ɂɯʶ ʮᶟ

 ˃ɰ̒ʆʫBack-End .ɏʦʆʤɂ ̱☿ ́ʤɄɵɰɂ ʭə rʫ̋ ́̂ɦɳɪɓ̋ ɑɇɄɡɕɵᶗɂ ̱☿ ɻɬ̒ɟ̋ rʫ ɭʝȶɕʤɂ ̒ʁ ́̍ʤɂ ʭɕẛẃ ˃ɯʤɂ ʨʠʕ 

 



 

̹̼ 

ʨɾʖʤɂ ʤɂ:ˌʰɄɛ  ɑɋɕʟʫ ˍ┤ ɑˈɵɄɵᶟɂ ʭˈʶɄʖᶽɂRxjs 

 

  

ˌʰɄɛʤɂ ʨɾʖʤɂ 

 ɑˈɵɄɵᶟɂ ʭˈʶɄʖᶽɂ

ɋɕʟʫ ˍ☿ ɑRxjs 



 

̹̽ 

1- :ɑʫɭʚʫ 

Ʉʱʬʙ ʻʤ ɇ́ ʪ̒ʚʯ Ʉʫ ʨʞ ʮȵ Ʉʯɭɟ̒ʤ ̱Ỉɕɂ ɏɵɄᾚήɂ ʏʫ ɄɦʦʫɄʎɔ ʏ̍ʬɟ ɑ̍ɥɄʯ rʫ 
ᴮ
ᶚ̍ʦʙ Ʉɦ̂ɱʟʖɓ ʘɄʕȵ ʏ̍ɵ̒ɕɇ  ʏʫ ʨƎʫɄʎɔ ̒ʁ

ɒɄʯɄˈɋʤɂ  ɻɯʁ ʨ˄ɭʎɔ̋ ɱ̂ɱɦɓ ̋ɂ ɒɄʯɄ̍ɋʤɂ ʢɄɋʚɕɵɂ̋ ʢɄɵɰɂ ̋ɂ ɒɄʯɄ̍ɋʤɂ r̂ɳɪɓ ɝ̍ɥ rʫ ɱɹɄɋʫ Ṕḛʑ ̋ɂ ɱɹɄɋʫ ʨʠɺɈ

 ɑʎˈɋʆɇ ɷʟʎʱ˄ ˃ɯʤɂʺ ʮḛʫɭɪɕɶᶽɂ ɑʸɟ ʳʫ ɂɯʶ ᵷɒɄʯɄˈɋʤɂ ɒɄʚˈɋʆɕʤɂ ˂Ịʍ ʢɄᾚήɂ ˂Ịʍ ɒɄˈʦʬʎʤɂ ʏˈʬɟ ɯˈʖʱɖɇ ʪʻʚɓ ὃỮʤɂ

 ᶚʕ ᵷʭẛẁɄʚ̍ɋʆɓ ̱☿ ɒɄʯɄ̍ɋʤɂ ʏʫ ʨʫɄʎɕʤ ɑ̂ɰ̋ɱʂʤɂ ɒɂɰɄyʑɂ ɒɄʚ̍ɋʆɕʤɂ ̋ɰ̒ʆʫ ʡʦɕʬ˄ ʮɂ ɭɇᶗ ʛʦʆɦʑɂ ɂɯʁ rʫ̋ ᵷɒɄʯɄ̍ɋʤɂ ɭɇ

 ɒɄʚ̍ɋʆɓ ɰ̒ʆʫ ˃ȵ ɭ̍ɡƎ˄ ʮɂæ  ɑʖʦɕᾟᾇɂ Ʉʸʍɂʻʯȵ ʏˈʬɡɇæ ʝ̋ ́ʚ̍ɋʆɓ ̱☿ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ɰ̋ɱʫ ɑ̍ʖ̍ʝ ʀɱʍʺ ɐȲɂɱʙ ʭɕ˄ ʗˈ

 ʛˈɋʆɕʤɂ ɞɰɄɩ ʳʫ ɒɄʯɄˈɇ ʢɄɋʚɕɵɂ ʭɓ ʢɄɥ ˍ☿ʺ ʛˈɋʆɕʤɂ ˍ☿ ɒɄʯɄˈɋʤɂ ʵɯʶæ  ɒɄʯɄˈɇ ɐɭʍɄʙæ  ɗʯɄʞ ɂɮȹ 
ᴮ
Ʉɽ̒ɾɩ̋ ɒɄʯɄˈɇ

 ʌʻʯ ʡʤɄʱʶ ɑˈɥɄʯ ʳʫ ʺɂ  ʛˈɋʆɕʤɂ ʳʫ ɬɭᾚᾇɂ Ȳɳᾒήɂ ɂɯʶ ˍ☿ Ʉʸʁɱʍʺ Ʉʸʎˈʬɡɓ ʭɕ˄ ʗˈʝ ɭɥɂʺ Ȳɳɟ ˍ☿ Ʉʸʁɱʍ ʭɕˆʺ ɑʙɱʖɕʫ

Ṕḙʝȶɇ ɐɬʻɟʻʫ ɒɄʯɄˈɋʤɂ ʳʫ ɯʶ ɄẛṨʕ ɐɬʻɟʻᶽɂ ʳʝɄʫᶟɂ ʏˈʬɟ ˍ☿ ʨ˄ɭʎɕʤɂ ʭɕ˄ ɄẛṨʦʍ ʨ˄ɭʎɕʤɂ ʢɄɥ ˍ☿ʺ ʛˈɋʆɕʤɂ ˍ☿ ʮɄʠʫ ʳʫ ʵ

.
ᴮ
Ʉʎ̍ʬɟ Ʉyʁɱʎʤ ʮɄʠʑɂ Ʉɦʁ ɷ̄ʤ̋ ɐṔḛɛʝ ɑʦɛʫɜɂ ́ɟ̋ȵ ɑʚ̍ʚɥ̋ ᵷɒɄʯɄ̍ɋʤɂ 

 ʨyɶɔ ɒɄ̍ɦʚɓ ̋ɂ ɒɄɋɕʟʫ ˂Ỉȹ ɒɄʚ̍ɋʆɓ ˃ɰ̒ʆʬʝ rɦʯ ɞɄɕɦʯ 
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʬʫ̋ɒɄʯɄˈɋʤɂ ʏʫ ʨʫɄʎɕʤɂ ˍ☿ ɄʯɭʍɄɶɔʺ ̋ Ʉẛẁɰɂɬ

ɄʱɓɄʚˈɋʆɓ ˍ☿ ɑˈʱʚɓ ɒɄˈʱʚɕʤɂ ʵɯʶ ʳʫʺ ᵷReactiveX ὃỮʤɂ ʫr ɑʍ̒ʬɡʫ ˂Ịʍ ˃̒ɕɦɓ  ὃỮʤɂ ʢɂʺɭʤɂʺ ɒɄˈʱʚɕʤɂʺ ʭˈʶɄʖᶽɂ ɭʍɄɶɔ

ʭẛẁɄʚ̍ɋʆɓ ̱☿ ɒɄʯɄ̍ɋʤɂ ʛʕɭɓ ɐɰɂɬȹ ˂Ịʍ r̂ɰ̒ʆʑɂ. 

 ɑˈʱʚɓ ɱˆʻʆɓ ʭɓ ɝˈɥReactiveX  ʨʬʍ ɰɄʅɟ ɗʕ̒ɵ̋ɱʟ˄Ʉʫ ɑʝɱɹ ʨɋGʙ rʫ ɱʫɜɂ ɑ˄ɂɭɇ ̱☿.NET ʏʫ ʨʫɄʎɕʤ  ɒɄʯɄˈɋʤɂʤɂ Ṕḛʒ

 ɑˈʱʫɂṕḘʤɂAsynchronous Data ᵷ ᵷɑʖʦɕᾟᾇɂ ʨʬʎʤɂ ɱʅȵʺ ɑɡʫṔḗʤɂ ɒɄʒʤ ʳʫ Ṕḛɛʝ ʨʬɺɖʤ Ʉʸʫɂɭɪɕɵɂ ˍ☿ ʏɵʻɕʤɂ ʭɓ ʭə ʳʫʺ

 ʏˈʆɕɶɔʺɯʤɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍɑˈʱʚɕʤɂ ʵɯʸʤ ὃỲḳˉȼɱʤɂ ʏʙʻᶽɂ ˂Ỉȹ ɆɄʶ  ʭɵɄɇReactiveX.io  ɑɦʖɽ ɰɄˈɕɩɂ ʭə ʳʫʺlanguages 

) ʇɇɂɱʤɂ ɂɯʶ ʛˆɱʅ ʳʍ ʺɂhttp://reactivex.io/languages.htmlɒɄʒʤ ʏˈʬɟ ɭɡɓ ʔʻɵʺ ᵷ(  ʵɯʶ Ʉʸʬʍɭɓ ὃỮʤɂ ɑɡʫṔḗʤɂ

 ʭɵɄɇ ɑɋɕʟʫ Ʉẛṧʫ ɄʱʬẛẄ Ʉʫʺ ᵷɑˈʱʚɕʤɂRxjs ᴬʤɄʞ ɄẛẀ ɑɽɄᾟήɂ ʨʬʎʤɂ ɱʅȵʺ ɗɉɱʟɵ ɄʕɄᾒήɂ ɑʒʦʤ ɑɾɾɪʫ Ʉẛẃɂ ɝˈɥAngular  

 ɑʦʬᾒή ɰɄɾɕɩɂ ˍỘʺReactive Extensions for JavaScript ᵷ ɄʯɭʍɄɶɔ ὃỮʤɂ ʢɂ̋ɭʤɂ̋ ɒɄ̍ɦʚɕʤɂ rʫ ɬɭʍ ˂Ịʍ ˃̒ɕɦɓ ɝ̍ɥ

.ɑˈʱʫɂɳɓ Ṕḛʒʤɂ ɒɄʯɄˈɋʤɂ ʏʫ ʨʫɄʎɕʦʤ 

2-  ɑˈʱʫɂɳɓ Ṕḛʒʤɂʺ ɑˈʱʫɂṕḘʤɂ ɒɄʯɄˈɋʤɂAsynchronous vs Synchronous: 

 ᵷʳʫɂṕḘʫ Ṕḛʒʤɂʺ ʳʫɂṕḘᶽɂ ɬʻʠʤɄɇ Ʉẛṥˈʬɶɔ ʭɕ˄ ʮɄˈɥᶟɂ ʃʎɊʺˈɋʤɄɇ ɬʻɾʚᶽɂʺ ʮȺʕ Ʉʸʎʫ ʨʫɄʎɕʤɂ ʢɄɥ ˍ☿ ʹʯɂ ʻʶ ɑˈʱʫɂṕḘʤɂ ɒɄʯɄ

ɰɄʊɕʯɂ ɑʤɄɥ ˍ☿ ˁʚɋ˄ ʔʻɵ ʛˈɋʆɕʤɂ ɬʻʬɟʺ  ʨʎʤʺ ɄẛẁɄʫɂɭɪɕɵɂ Ʉʸʤʺ ᵷʪɭɪɕɶʬʦʤ Ʉʸʁɱʍʺ ɒɄʯɄˈɋʤɂ ʵɯʶ ɏʦɟ ʭɕ˄ ʮɂ ˂Ỉȹ

 ˃ȶɇ ʪ̒ʚ˄ rʤ̋ ɰɄʊɕʯɂ ɑʤɄɥ ̱☿ ˁʚɋ˄ ʔ̒ɵ ʛ̍ɋʆɕʤɂ ʮȺʕ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɔ ɑ̍ʦʬʍ Ȳɂɱɟɂ ɭɦʍ ̒ʁ ɄẛẁɄʫɂɭɪɕɵɂ ɱyɹȵ rʫ

ˈʦʬʍ ɑ ˃ȵ ɯ̍ʖɦɓ ʏ̍ʆɕɶ˅ ʡɇ ɼɄᾟήɂ ʛ̍ɋʆɕʤɂ ʮɂ ɝ̍ɦɇ ɑʤɄᾚήɂ ɻɯʁ Ṕḛ̍ʒɔ ɒɬɰȵ ʢɄɥ ̱☿̋ ᵷɱʕṔḛɶʤɂ rʫ ɬɱʤɂ ʨɾ˄ ʮɂ ˂Ỉȹ

 ̩ȽɄʚʦɓ ʨʠɺɈ ̋ɂ ʪɭɪɕɶʑɂ ɏʦʆɇ Ȳɂ̒ɵ ̓ɱɩȵ ʪɄyʫ ɯ̍ʖɦɓ ̋ɂ ɱɩȳ ɬ̒ʞɒɄʯɄˈɋʤɂ ʵɯʶ ɏʦɟ ɰɄʊɕʯɂ ɐṔḘʕ ȲɄʱəɂ  ʵɯʶ ˌʖʕ

ɛʝ ɒɄʫɂɭɪɕɵɂ Ʉʸʤʺ ᵷɑˈʱʫɂɳɓ Ṕḛʑ ɒɄʯɄˈɋʤɂ ɧɋɾɓ ɑʤɄᾚήɂ Ʉɦ˄ɭʤ ʮɄʞ ʢɄɥ ̱☿ ʢɄɛʑɂ ʨ̍Ɍɵ ˂Ịʍ Ʉẛṧʫ 
ᴮ
ɂɭɟ ɐṔḛ ʨˈᾒὈɔ ɞɮʻʬʯ

 ɭʝȶɕʤ ɱʕṔḛɶʤ ɏʦʅ ʨɵɱ
ᴲ
ʯ ɑʤɄᾚήɂ ɻɯʁ ̩ʖʕ ᵷ̩h Ṕ̋Ḙʟʤɟɂ ɭ˄Ṕḗʤɂ ɑɥɄɓɂ rʫ ʛʚɦɕ˄ ʮɂ ʪɭɪɕɶʑɂ rʫ ɭ̂ɱʯ̋ ɭ˄ɭɟ ʪɭɪɕɶʫ

ɖ̍
ᴲ
ʯ Ʉʬʯɂ̋ ɬɱʤɂ ɱʊɕ̡˄ ʪɭɪɕɶʑɂ ʨʎɡʯ ᶗ ɗʙ̒ʤɂ ɷʖɦɉ̋ ᵷ́ʫɭʍ rʫ ɤɄɕʫ ̩̋hṔḘʟʤɟɂ ɭ˄Ṕḗʤɂ ɂɯʁ ʮɂ rʫ ʢɄʬʟɕɵɂ Ʉʸʤ ɧ

http://reactivex.io/languages.html


 

̹̾ 

 ὂỮʫ̋ ᵷᾢήɂ... ɑɦ̍ʎʫ ɑʤ̋ɬ ɿɕɪɓ ὃỮʤɂ ʮɭʑɂ ́ʤ ɱyʊʯ ʮȶʞ ɱʕṔḛɶʤ ɱɩȳ ɏʦʅ ʨɵɱ
ᴲ
ʯ ʮɂ 
ᴮ
Ʉʂ˄ɂ rʟʬʫ̋ ɞɮ̒ʬɦʤɂ ɒɄʯɄ̍ɇ ɑȾɋʎɔ̋

 ɑ̍ɦʫɂɳɓ Ṕḛʒʤɂ ɒɄʯɄ̍ɋʤɄɇ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ὂḒɶɔ ɑʤɄᾚήɂ ɻɯʁ ̩ʖʕ ᵷʪɭɪɕɶʬʦʤ ɂɰɄyʉ̋ Ʉyʎʫ ʨʫɄʎɕʤɂ ʭɕ˄ ɱʕṔḛɶʤɂ rʫ ɬɱʤɂ ʭɓ

ʨɵɱ
ᴲ
ʯ ʮɂ rʟʬʫ Ʉɦʯɂ ˃ȵ  ʌ̒ɟɰ ɭɦʍ̋ ̓ɱɩȵ ʪɄẛẀ ʪ̒ʚ˄ ʛ̍ɋʆɕʤɂ ʨʎɡʯ Ʉʬʯɂ̋ ɬɱʤɂ ɑʕɱʎʑ ɰɄʊɕʯᶗɂ ʮ̋ɬ ɱʕṔḛɶʤ ɏʦʅ rʫ Ṕḙʝɂ

.́ʎʫ ʨʫɄʎɕʯ ɱʕṔḛɶʤɂ rʫ ɬɰ ˃ȵ 

 ˍ☿ ɑˈʱʫɂɳɓ Ṕḛʒʤɂ ɒɄʯɄˈɋʤɂ ɒɄʫɂɭɪɕɵɂ ɱʸɹȵ ɱɾɥ ʳʟʬʫʺJavaScript æ  ʨʠʤɂ ɷˉʤæ :ɑˈʤɄɕʤɂ ʄɄʚʱʤɂ ʢᶚɩ ʳʫ 

¶  ɑʤɂɬajax  ˍ☿JavaScript. 

¶  ɑʤɂɬsetTimeout  Ʉẛẁɂʻɩȵʺ ˍ☿JavaScript. 

¶ ɒɄʯɄˈɋʤɂ ɭʍɂʻʙ ʳʫ ɒɄʯɄˈɋʤɂ ɏʦɟʺ ʢɄɾɓᶗɂ. 

¶ ɒɄʖʦᶽɂ ˂Ịʍ ɑɇɄɕʟʤɂʺ ɐȲɂɱʚʤɂ. 

ɒɄ̍ɦʚɓ ɐɭʍ ʡʤɄɦʁ ɑʚ̍ʚᾚήɂ ̱☿̋ ᵷɄyʎʫ ʨʫɄʎɕʤɂ ɐɬɄɟȹ ɒɄʚ̍ɋʆɓ ɰ̒ʆʫ ʨʞ ˂Ịʍ ɏɡ̂̋ 
ᴮ
ɂɭɟ ʭyʫ ɒɄʯɄ̍ɋʤɂ rʫ ʌ̒ɦʤɂ ɂɯʁ̋ 

ɰ˃̒ʆʫ ɭʍɄɶ
ᴲ
ɔ  ɑʒʤJavaScript ʏʫ ʨʫɄʎɕʤ ʤɂ ʳʫ ʌʻʱʤɂ ɂɯʶɒɄʯɄˈɋ  Ʉẛṧʫ(Rxjs - CallBack - Promises - Async/Await). 

3-  ɑɋɕʟʫ ɂɮɄᶽRxjsᵺ 

 ɑ̍ɦʫɂɳɓ Ṕḛʒʤɂ ɒɄʯɄ̍ɋʤɂ ʏʫ ʨʫɄʎɕʤ ɐɬɭʎɕʫ ɒɄ̍ɦʚɓ ʡʤɄɦʁ ʮɂ 
ᴮ
ɄʚɇɄɵ ɒɱɹȵAsync Data ʹɶʖʯ ɤɱʆ˄ ˃ɯʤɂ ʢɂȸɶʤɂ ʳʟʤʺ ᵷ

 ɑɋɕʟʫ ɂɮɄᶽRxjs ɒɄ̍ɦʚɕʤɂ ɑ̍ʚɇ rʍ 
ᴮ
Ʉʁ̒ʍ  ̓ɱɩɜɂ ᵷ ȸɶʤɂ ɂɯʶ ʳʍ ɑɇɄɟᶡɂ ʨɋʙʺ ɤɱɺʤ ʘɱʆɓɂ rʤ ὃỰʯɂ ɐɰɄɹɟɂ ɏɡ˄ ʢɂ

 ̓ɱɩɜɂ ɒɄ̍ɦʚɕʤɂ ʭ̍ʁɄʖʫ ɑʕɱʎʫ ˃ȵ ʡʤɄɦʁ rʟ˄ ʭʤ ʢɄɥ ̱☿̋ ɒɄ̍ɦʚɕʤɂ ɻɯẛẀ ́ʚɇɄɵ ɑʕɱʎʫ ́˄ɭʤ ȻɰɄʚʤɂ ʮȺɇ ʀṔḘʕɂ 
ᴮ
Ʉʂ˄ɂ̋

 ʳʍ ʭʦʠɕɓ ὃỮʤɂ ɰɬɄɾᶽɂ ʳʫ ɭ˄ɭʎʤɂ ˂Ỉɂ ʌʻɟɱʤɂ ȲɄɟɱʤɂ ɑʚɋɶʫCallbacks, Promises and Async/Await. 

ʢɂȸɶʤɂ ʳʍ ɑɇɄɟɡ ʤ Ʉʫɂ  ɑɋɕʟʫ ɂɮɄᶽ ᵷὃỲḳˉȼɱʤɂRxjs:ɑˈʤɄɕʤɂ ʄɄʚʱʤɂ ʢᶚɩ ʳʫ ʢɂȸɶʤɂ ɂɯʶ ʳʍ ɑɇɄɟᶡɂ ʏˈʆɕɶʲʕ ᵺ 

¶ Rxjs  ɒɄʯɄˈɋʤɂ ʳʫ ʛʕɭɓ ʏʫ ʨʫɄʎɕɓStreams Data .̓ɱɩɜɂ ɒɄ̍ɦʚɕʤɂ ̱☿ Ʉʬʝ ᵷʇʚʕ ɐɭɥɂ̋ ɑʬ̍ʙ ʏʫ ɷ̄ʤ̋ 

¶ Rxjs .ɒɄʯɄ̍ɋʤɂ ʏʫ ʨʫɄʎɕʤɂ ɧ̍ɖɓ ὃỮʤɂ ʢɂ̋ɭʤɂ rʫ ʨȼɄʁ ʭʝ ˂Ịʍ ˃̒ɕɦɓ 

¶ Rxjs ˄ ʹʯȶɇ ṕḛʬɕɓ ȲɄʒʤɂ ʳʟʬStream of Data  ʪ̒ʚ˄ Ʉʫɭɦʍ̋ ɑʬȼɄʙ Ʉɦ˄ɭʤ ʮ̒ʠ˄ ʮȶʞ ᵷɱɩȴɇ ʢɄɾɓᶗɂ ɐɬɄʍ̋

 ɂɯʶ ɿɪɓ ὃỮʤɂ ɒɄʯɄˈɋʤɂ ɏʦᾒή ɒɄʯɄˈɇ ɐɭʍɄʚɇ ʢɄɾɓᶗɂ ʭɕ˄ ɑʬȼɄʚʤɂ ʳʫ ɱɾʱʍ ˂Ịʍ ʇʒʂʤɄɇ ʪɭɪɕɶᶽɂ

 ɱɩȳ ɱɾɦʍ ˂Ịʍ ʇʒʂʤɄɇ ɐɱɹɄɋʫ ʪ̒ʚ˄ ʭə rʫ̋ ɱɾɦʍ ˂Ịʍ ʇʒʂʤɄɇ ʪɭɪɕɶʑɂ ʪ̒ʚ˄ ʮɂ ʨʬɕɦƎ̋̂ ᵷɱɾɦʎʤɂ ʨɋʙ

 ̋ɂ ɏʦʆʤɂ ȲɄʒʤɂ ʭɕ˄ ɝ̍ɥ ɐṕḛʑɂ ɻɯʁ ɰ̋ɬ ̩ɔȶ˄ ʛʦʆɦʑɂ ɂɯʁ rʫ̋ ᵷʢ̋ɜɂ ɱɾɦʎʤɂ ɒɄʯɄ̍ɇ ɏʦɟ ʢɄʬɕʝɂStream Data 

.̩hɄɛʤɂ ɱɾɦʎʤɂ ɑɽɄᾟήɂ ɒɄʯɄ̍ɋʤɂ ɏʦᾒή ʢɄɾɓᶗɂ ɐɬɄʍ̋ ʢ̋ɜɂ ɱɾɦʎʤɄɇ ɼɄᾟήɂ 

¶ Rxjs ɒɄʯɄˈɋʤɂ ɐɭʍɄʙ ʨɛʫ ɒɄʯɄˈɋʤɂ ʳʫ ɑʖʦɕɪʫ ɰɬɄɾʫ ʏʫ ʨʫɄʎɕʤɂ ʏˈʆɕɶɔ ɄẛẃɄɇ ṕḛʬɕɓ  ʺɂ ɒɄʖʦᶽɂ ʺɂUser Events 

(ɐɰȶʖʤɂ ̋ɂ ɧ̍ɓɄʖʑɂ ɑɥ̒ʤ rʫ Ȳɂ̒ɵ) ɐɭɥɂʺ ɒɄˈʱʚɓ ʪɂɭɪɕɵɄɇ ɰɬɄɾᶽɂ ʳʫ ʵṔḛʑʺ ɰɬɄɾʫ ʳʫ ɰɭɾʫ ʨʠʤ ɷˉʤʺ ᵷ

.ʹɇ ɑɽɄᾟήɂ ʹɓɄˈʱʚɓ ɒɄʯɄˈɋʤɂ ʵɯʶ 



 

̹̿ 

¶ Rxjs  ˍ☿ ɒɄʯɄˈɋʤɂ ʳʫ ɑʖʦɕɪʫ ɑʍʻʬɡʫ ɣʫɬ ɧˈɖɓ ɄẛẃɄɇ ṕḛʬɕɓStream  ᵷʛˈɋʆɕʤɂ ˍ☿ ɭɥɂʺ ʮɄʠʫ ˍ☿ Ʉʸʁɱʍʺ ɭɥɂʺ

 ʞ ˍ☿ ʮḛʎʫ ʪɭɪɕɶʫ ɒɄʯɄˈɇ ɏʦɡɇ ʪʻʚʯ ʮȶstream  ̱☿ ́ɇ ɑɽɄᾟήɂ ʀɱʎʤɂ ɐɰ̒ɽ̋stream  Ʉʸɡʫɬ ʭə ʳʫʺ ɱɩȳ

 ̱☿ ɑɋɕʟʑɂ ɻɯʁ Ʉʁɭʚ
ᴲ
ɓ ɑɦ̍ʎʫ ʢɂ̋ɬ ʪɂɭɪɕɵɄɇstream  ˍ☿ ɬɭɦʫ ʮɄʠʫ ˍ☿ ɒɄʯɄˈɋʤɂ ʵɯʶ ʀɱʍ ʭə ʳʫʺ ɭɥɂʺ

.ʛˈɋʆɕʤɂ 

¶ Rxjs  ˃ȵ ɏʙɂɱɓ ɄẛẃɄɇ ṕḛʬɕɓStream ḛʒɔ ʢɄɥ ˍ☿ ʭə ʳʫʺ ɒɄʯɄˈɋʤɂ ʳʫ.ˌȽɄʚʦɓ ʨʠɺɈ ɄẛṤʦɡɇ ʪʻʚɓ ɑʬˈʚʤɂ Ṕ 

¶  
ᴮ
ɂṔḛɩȵ̋Rxjs .ɒɄʯɄ̍ɋʤɂ ̱☿ ɘɭɦɓ ɭʙ ὃỮʤɂ ȲɄʆɩɟɂ ɑᾒήɄʎʑ ɒɄ̍ɦʚɕʤɂ rʫ ɑʍ̒ɦɕʫ ɑʍ̒ʬɡʫ ʪɭʚ

ᴲ
ɓ 

4-  ˍ┤ ɑəᶚɛʤɂ ɑˈɶˉȼɱʤɂ ɒɄˈʦʬʎʤɂ ɒɄˈʱʚɓReactiveX: 

 ɒɄˈʱʚɓ ˍ☿Reactive Programming  BɰɄɾɕɩɂ ̋ɂReactiveX ɶ̄ȼɰ (ɒɄ̍ʦʬʍ) ɒɄᾚίʆɾʫ ɑəᶚə ʡʤɄɦʁ Ʉʸʬʸʕ ɏɡ˄ ɑˈ

:̱Ộ̋ ᵷBɭ̍ɟ ɄẛẀ ʪɄʑɟɂ̋ 

¶ Observable 

¶ Observer 

¶ Subscription 

 ʔʻɵʺ ʘɱʆɓɂ ɒɄᾚίʆɾᶽɂ ʵɯʶ ˂Ỉȹ  ɑɋɕʟʫ ʢᶚɩ ʳʫRxjs ᵷɭ˄ɭɦɕʤɄɇ ˄ Ʉʬɇ ὃỮʤɂ ʨ̍ɽɄʖɕʤɄɇ ʢ̒ɩɭʤɂ ʮ̋ɭɇ Ʉyʤ ʡʬyʕ rʬʂ

.ʡʶɄɋɖʯɂ ɗɖɺɔ ɭʙ 

4-1- Observable: 

 ɄʯɱɹȵɋʤɄɇ ʛʦʎɕ˄ ɏɵɄᾚήɂ ʏʫ ɄɦʦʫɄʎɔ ʏ̍ʬɟ ʮȵ 
ᴮ
ɄʚɇɄɵ ɑʚˈʚᾚήɂ ˍ☿ʺ ᵷɱɹɄɋʫ Ṕḛʑ ʺȵ ɱɹɄɋʫ ʨʠɺɈ Ȳɂʻɵ ɒɄʯɄˈ

Observables  ʮɂ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh ʡʤɯʤ ᵷɄɦɇ ɼɄᾟήɂ ʛ̍ɋʆɕʤɂ ʢᶚɩ rʫ Ʉyʎʫ ʨʫɄʎɕʯ ʮȵ ɭ̂ɱ
ᴲ
ʯ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂ ̱Ộ

Observable  ʪɄʙɰȵ) ɄyʤɄʠɹȵ ʏ̍ʬɡɇ ɒɄʯɄ̍ɋʤɂ rʫ ʛʕɭɓ rʍ ɐɰɄɋʍ ̒ʁæ  ʔ̋ɱɥæ  ɒɄʕʻʖɾʫæ  ɒɄʱȼɄʞæ  ɘɂɭɥȵEvents 

æ ɡɕɵɂ ʢᶚɩ ʳʫ ɱʕṔḛɶʤɂ ʳʫ ɑɇɄHTTP æ  (ᾢήɂ... ɑʍʻʬᾒᾇ Ʉʸʎʂɪʯ ʮɂ ʏˈʆɕɶʰʺ Ʉʱɇ ɼɄᾟήɂ ʛˈɋʆɕʤɂ ʢᶚɩ ʳʫ ɱʬɓ

ɂ ʳʫ ɑʦȼɄʶ ᵷɄʱɟɄˈɕɥɂ ʏʫ ɏɵɄʱɖˆʺ Ʉʬɇ ɒɄˈʦʬʎʤ ɝˈɦɇ ɑɋɕʟʫ ʪɭʚɓRxjs  ɒɄˈʦʬʎʤɂ ʳʫ ɑʦȼɄʶ ɑˈʬʝæ  ɆɄɇ Ʉyʤ ɬɱʕ
ᴲ
ȵ ʔ̒ɵ

 ʨʫɄʞæ ʹɟɄɕɦʯ Ʉʬɇ ɒɄʯɄˈɋʤɂ ʵɯʶ ʏʫ ɏʍᶚɕʤɄɇ ɄʯɭʍɄɶɔɛʬʕ ᵷ ɐɭʍɄʙ rʫ ɒɄʯɄ̍ɋʤɂ rʫ ɑʍ̒ʬɡʫ ɏʦɟ ʭɓ ́ʯɂ ɄɦʁṔḘʕɂ ̒ʤ 
ᴮ
ᶚ

 ɑȾˈʶ ˂Ịʍ ʮḛʎʫ ʪɭɪɕɶʫ ɿɪɓ ɒɄʯɄˈɋʤɂJson  ɑʙᶚʍ Ʉyʤ 
ᴮ
Ʉʂ˄ɂ ὃỮʤɂ̋ ̓ɱɩɜɂ ɒɄʯɄ̍ɋʤɂ rʫ ɑʍ̒ʬɡʫ ɏʦɟ ʭɓ ɗʙ̒ʤɂ ɷʖɦɉ̋

 ɒɄˈʦʬʎʤɂ ɂɯʶ ʳʫ ɐɬɄʖɕɵᶗɂ ʏˈʆɕɶʰ ɄʶṔḛʑʺ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕ ᵷʪɭɪɕɶᶽɂ ɂɯẛẀOperators ɋʤɂ ʃʎɈ ɯɩȶʯ ʮȶʞ ʇʚʕ ɒɄʯɄˈ

 ʮɂ ȲɄʆɩɟɂ ᾘήɄʎ
ᴲ
ʰ̋ ᵷɭɥɂ̋ rȼɄʞ ̋ɂ ɑʕ̒ʖɾʫ ̱☿ Ʉyɡʫɭʯ ʏ̍ʆɕɶh Ʉʁɯɩȵ ʭɓ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂ ɗʙ̒ʤɂ ɷʖɦɉ̋ ̱♀Ʉɋʤɂ ʨʬẛẃ̋

.ʨʞɄɺʫ ˃ȵ ʮ̋ɭɇ ʛ̍ɋʆɕʤɂ ̱☿ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ɰ̒yʉ rʬʂ˄ Ʉʬɇ ᵷɒɭɟ̋ 

 ˂Ỉȹ ʮᶝɂ ʏɟṔḚʤʺObservable ɂ ɂɯẛẀ ɄẛṨʤȹ Ṕḛɺ
ᴲ
 hὃỮʤɂ ̱Ộ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ʮɂ Ʉɦʦʙ Ʉʬʝ ɝ̍ɥ ̓ɱɩȵ ɒɄ̍ʬɶʫ ʡʤɄɦ̋ʁ ᵷᾝίʆɾʑ

 Ʉẛṧʫ ɄʸʤStream  ʺɂObservable Sequence ɂɯʁ 
ᴮ
Ʉʂ˄ɂ̋ .Stream  ʳʟʬʫ ɒɄʯɄˈɋʤɂ ʳʫ ʮȶʞ ʮ̒ʠ˄ ᶗ ̋ɂ ɑ˄Ʉẛẃ ́ʤ ʮ̒ʠ˄ ʮɂ



 

̹̀ 

 ʨʬʎʰObservable  ʹˈʦʍ ʛʦʆʯ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕ ɑʱˈʎʫ ɑˈȼɂʻɺʍ ɑʬˈʙ ɝʎɈ ɑˈʯɄə ʨʞ ʪʻʚ˄Infinite Observable 
ᴮ
ɂṔḛɩȵ̋ ᵷ

 ṕḛʬ˄ ɄʬʫObservable .ɑ̍ɦʫɂɳɓ ̋ɂ ɑ̍ɦʫɂɳɓ Ṕḛʑ ɒɄʯɄ̍ɇ ʮ̒ʠɓ ɭʙ Ʉẛẃɂ 

4-2- Observer: 

 Ʉʱʦʙɂ ʮObservable  ὃỮʤɂ ɒɄʯɄˈɋʤɂ ˍỘ ˂Ỉȹ ɞɄɕɦʯ ᶗȹ ʳʟʤʺ ᵷʛˈɋʆɕʤɂ Ṕḗʍ ʛʕɭɕɓ ɝʎɈ ʨʬʎɈ ʪʻʚ˄ ɰɭɾʫEmit  ʵɯʸʤ

 ɂɯʶʺ .ɒɄʯɄˈɋʤɂʹ̍ʦʍ ʛʦʆƎ˄ ɰɭɾʑɂ Observer ̋  ᵷɋʍ ʻʶ:ʢɂ̋ɬ ɘᶚə ˂Ịʍ ˃̒ɕɦ˄ rȼɄʞ rʍ ɐɰɄ 

¶ next(): ) ɐɭ˄ɭɟ ɑʬ̍ʙ ˂Ịʍ ʢ̒ɾᾚήɂ ʢɄɥ ̱☿ ɑʤɂɭʤɂ ɻɯʁ ʨ̍ʒɺɔ ʭɕ̂̋ɭ˄ɭɟ ɒɄʯɄˈɇ.(ɐ 

¶ error().ɒɄʯɄˈɋʤɂ ˍ☿ ȲɄʆɩȵ ɬʻɟʺ ɑʤɄɥ ˍ☿ Ʉʸʦˈʒɺɔ ʭɕˆʺ : 

¶ complete() ʢɄʬɕʝɂ ɑʤɄɥ ˍ☿ Ʉʸʦˈʒɺɔ ʭɕˆʺ :Observable ɑʤɄɥ ˍ☿ ʹʯɂ ʵɄɋɖʯᶗɂ ɏɡˆʺ ᵷInfinite Observable  ʮȺʕ

 ʡʤɯʤ ᵷɄʸʦˈʒɺɔ ʭɕ˄ ʳʤ ɑʤɂɭʤɂ ʵɯʶ.ɑʤɂɭʤɂ ʵɯʶ ˍ☿ ɑˈɡʫɱɇ ɱʆɵɂ ˃ȵ ɑɇɄɕʝ ɑʤɄɥ ˍ☿ ʵɄɋɖʯᶗɂ ɏɡ˄ 

4-3- Subscription: 

ɧɋɽȵ  Ʉʱ˄ɭʤObservable  ʺɂStream  ɰɭɾᶽɂ Ʉʱ˄ɭʤ ɗʙʻʤɂ ɷʖʱɉʺ ɒɄʯɄˈɋʤɂ ʳʫObserver  ʨʬʎ˅ ˃ɯʤɂEmit  ɒɄʯɄˈɋʤɂ ʵɯʸʤ

 ɂɯʁ ȵɭɋ˄ ʮȵ ɭ̂ɱ
ᴲ
ʯ ὂỮʫ ̒ʁ  ̋Ȳɳɟ ɱɩȳ ʡʤɄɦʁ rʟʤ̋ ᵷɄẛẀ ʭʟɦɕ̂̋Stream Ʉʫ ɂɯʶʺ ᵷ ʹˈʦʍ ʛʦʆʯSubscription ʹʯɂ ɝˈɥ ᵷ

 ʨʬʎʰ ʮɂ ɭɇᶗSubscribe  ˃ᶟObservable  rȼɄʞ rʍ ɐɰɄɋʍ ̒ʁ  ̋ᵷɒɄʯɄ̍ɋʤɂ ʛʕɭɓ ʭɕ˄ ̩ʠʤObject  ὂḒɶ˅ Ʉʫ ́ʤ ɰɱʬʯ

Subscriber  ̱┤ ɐɬ̒ɟ̒ ɂʑ ʢɂ̋ɬ ɑəᶚɛʤɂ ˂Ịʍ ɱɩɕɂ ̒ʁ ˃̒ɕɦ˄ ˃ɯʤɂ̋Observer ʪɄʙ ɂɮȹ ɝˈɦɇ ᵷObserver  ʨʬʎɈemit 

 ɑʤɂɭʤɂ ʛˆɱʅ ʳʍnext  ˍ┤ ʭɵᶗɂ ɷʖʯ ʨʬɦɓ ὃỮʤɂ ɑʤɂɭʤɂ ˍ┤ ɄʸʤɄɋʚɕɵɂ ʭɕ˄Subscriber  ʏʫ ɑʚˆɱʆʤɂ ɷʖʯʺerror 

ʺcomplete ᵷ:ˍỈɄɕʤɂ ˍảˈʁʻɕʤɂ ʨʠɺʤɂ ʢᶚɩ ʳʫ ɒɄˈʦʬʎʤɂ ʵɯʶ ʏˈʬɟ ʨˈɛʬɓ ʏˈʆɕɶʰʺ 

 

.́ɇ ɗɦʎɕɵȵ ᵷɑ̍ɵɄɵɜɂ ʭ̍ʁɄʖʑɂ ɧ̍ʁ̒ɕʤ̋ ɑ˄ɂɭɋʝ rʟʤ̋ ʛ̍ʙɬ ʨʠɺɈ ṔḗʎƎ˅ ᶗ ʨʠɺʤɂ ɂɯʁ ɱʫɜɂ ɑʚ̍ʚɥ ̱☿̋ 
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5- Create Observable: 

 Ȳɳᾒήɂ ɂɯʁ ̱☿ ́ɇ ʪ̒ʚʯ ʔ̒ɵ ˃ɯʤɂ ̒ʁ  ̋ᵷ̱Ịʬʎʤɂ Ȳɳᾒήɂ ˂Ỉȹ ʘɱʆɕʯ ʭʤ̋ ᵷɑ̂ɱʊʯ ɷɵȵ̋ ʭ̍ʁɄʖʑ ɤɱɹ ̱Ộ 
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʫ ʏ̍ʬɟ

 ʔʻɵ ɝˈɥ ʌ̋ɱɺʫ ʢᶚɩ rʫ ̱Ịʬʍ ʨʠɺɈ ɑʚɇɄɶʤɂ ʭ̍ʁɄʖʑɂ ʏ̍ʬɟ ʛ̍ɋʆɕɇ ʂ ʮɮȺɇ ʪ̒ʚʯAngular ᵷɭ˄ɭɟ  ɏɡˆʺ

 ɑɋɕʟʫ ʮɂ ɑʊɥᶚʫrxjs Ḙʕɂ ʨʠɺɈ ɑʱʬʂʫ ʨʬʍ ɰɄʅȹ ʏʫ ὃỲṌɂṔAngularᵷ  ʌ̋ɱɺʫ ȲɄɺhȺɇ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭʙ ʡʤɯʤAngular 

 ʹʬɵɂ ʳʟˈʤʺ ɭ˄ɭɟrxjs-demoʗʦʫ ʮ̒ʠ˄ ɝ̍ɦɇ ᵷ app.component.ts:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  '. /app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

 

}  

 
 

 ȲɄɺhɟ  ɐɭ˄ɭʍ ʘɱʅ ʡʤɄɦʁObservable  ὂḒɶ˅ Ʉʫ ʺɂStream Ʉẛṧʫ ᵷ ʨʬʍ ʛˆɱʅ ʳʍinstance  ɴᶚʟʤɂ ʳʫObservable ᵷ

:ˍỈɄɕʤɄʞ 

 СЯвapp.component.ts 

import  {  Component }  from  ' @angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs$ = new Observable ();  

}  

 
 

 Ʉʱʦʬʍ ʋɥᶚʯinstance  ɴᶚʟʤɂ ʳʫObservable  ʹɕˈʬɵɂ ʳȼɄʞ ˍ☿obs$ (ɻɭ̂ɱ
ᴲ
ɓ ˃ɯʤɂ ʭɵᶗɂ ɰɄ̍ɕɩɂ ɑ̂ɱɥ ʡʤ) ɂɯʶʺ ᵷ

 ʻʶ ɴᶚʟʤɂgeneric  ɂɯʁ ̱☿ ɒɄʯɄ̍ɋʤɂ ʌ̒ʯ ɰɱʬʯ ʮɂ ʨʂʖƎ˄ ʡʤɯʤobservable ɿʯ ˍỘ ɒɄʯɄˈɋʤɂ ʌʻʯ ɂɯʶ ɄʱʤɄɛʫ ˍ☿ Ʉʱʶʺ ᵷ

string:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 



 

̸̺ 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  obs$ = new Observable <string >( )  

}  

 
 

ɂ ˂Ỉȹ ˌɔȶʯʺ ɑʤɂɬ rʍ ɐɰɄɋʍ ̒ʁ  ̋ᵷɴᶚʟʤɂ ɂɯʁ ˂Ỉȹ ɻɱ̂ɱʬɕɇ ʪ̒ʚʯ ʔ̒ɵ Ʉʫ ̱Ộ̋ ᵷɑʆʚʯ ʭʁfunction  ˍỘ ɑʤɂɭʤɂ ʵɯʶʺObserver 

 ʨʬʎɈ ʪʻʚ˄ ˃ɯʤɂemit  ɂɯʸʤ ɒɄʯɄˈɋʦʤObservable  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍnext:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs$ = new Observable <string >( function  ( observer )  {  

    observer . next ( 'value  one' );  

    observer . next ( 'value  two' );  

    observer . next ( 'value  three' );  

  });  

}  

 
 

 ʪɂɭɪɕɵɂ ʏˈʆɕɶʰʺArrow Function  ˍ☿ ɐɭ˄ɭᾒήɂES6:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.comp onent.scss' ],  

})  

export  class  AppComponent {  

  private  obs$ = new Observable <string >(( observer )  => {  

      observer . next ( 'value  one' );  

      observer . next ( 'value  two' );  

      observer . next ( 'value  three' );  

    });  

}  
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ɔ ɑʤɂɭʤɂ ʵɯʶʺ ɑʤɂɬ ɱˆɱʬɕɇ Ʉʱʬʙ Ʉʱʯɂ ʋɥᶚʯ ́ɕ̍ʬɵɂ ɭɥɂ̋ ṔḘʫɂɰɄɇ ʨɋʚɕɶobserver ɭɻ̂ɱ
ᴲ
ɓ ˃ɯʤɂ ʭɵᶗɂ ʪɂɭɪɕɵɂ ɑ̂ɱɥ ʡʤ) (

 ʨɛʬɓ ɑʤɂɭʤɂ ʵɯʶʺObserver  ʨʬʍ ̋ɂ ʢɄɵɰȺɇ ʪ̒ʚ˄ ɝ̍ɥ 
ᴮ
ɄʚɇɄɵ ́ʤ Ʉʯɱɹȵ ˃ɯʤɂemit  ʨʠɹ ˂Ịʍ ʭˈʚʦʤObservable  ʺɂ

Stream .ɒɄʯɄˈɋʤɂ ʳʫ 

 ˍỘ ɑˈʤɄɕʤɂ ɐʻʆᾟήɂʺSubscription  ʨʬʎʰ ʮɂ ɭɇᶗ ˃ȵsubscribe ɂɯʸʤ Observable  ɒɄʯɄˈɋʤɂ ʨɋʚɕɶʰ ʮɂ ʏˈʆɕɶʰ ˌʠʤ

:ˍỈɄɕʤɄʞ ᵷʹʱʫ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.com ponent.scss' ],  

})  

export  class  AppComponent {  

  private  obs$ = new Observable <string >(( observer )  => {  

      observer . next ( 'value  one' );  

      observer . next ( 'value  two' );  

      observer . next ( 'value  three' );  

    });  

 

  constructor ()  {  

    this .obs$. subscribe ();  

  }  

}  

 
 

 ʨʬʎɈ Ʉʱʬʙ Ʉʱʯɂ ʋɥᶚʯsubscribe  Ṕḛʒɕʬʦʤobs$ ɰɱʬʯ ʮɂ ʏ̍ʆɕɶh ʮɕɂ̋ ᵷSubscriber  ɂɯʸʤSubscription  ʳȼɄʞ ʨʠɹ ˂Ịʍ

Object  ˍ☿ ɐɬʻɟʻᶽɂ ʢɂʺɭʤ ʹẛẀɄɺʫ ɿȼɄɾɩ ɘᶚə ʹʤObserver  ˍỘʺnext æ error æ complete ʨɋʚɕɶɔ ɑˈɽɄɩ ʨʞʺ ᵷ

 ʳʫ ɑʦɵɱᶽɂ ʭˈʚʤɂ ʨʬɦɓ ɑʤɂɭʤɂ ʵɯʶʺ ᵷɑʤɂɬObserver ɑ̍ɽɄᾟήɂ 
ᴮ
ᶚɛʬʕ ᵷnext  ʳʫ ɑʦɵɱᶽɂ ʭˈʚʤɂ ʨɋʚɕɶɔObserver  ʳʍ

 ɑʤɂɭʤɂ ʛˆɱʅnext  ɑˈɽɄᾟήɂʺerror  ʳʫ ɑʦɵɱᶽɂ ʭˈʚʤɂ ʨɋʚɕɶɔObserver  ɑʤɂɭʤɂ ʢᶚɩ ʳʫerror ɑɋɶʲʤɄɇ ɱʫᶟɂ ɷʖʯʺ ᵷ

 ɑˈɽɄᾟίʤcomplete:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  
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  private  obs$ = new Observable <string >(( observer )  => {  

      observer . next ( 'value  one' );  

      observer . next ( 'value  two' );  

      observer . next ( 'value  three' );  

    });  

 

  constructor ()  {  

    this .obs$. subscribe ({  

      next :  function ( value )  {  

        console. log ( value );  

      },  

      error :  function ( err )  {  

        console. log ( err );  

      },  

      complete :  function ()  {  

        console. log ( 'completed!!' );  

      }  

    });  

  }  

   

}  

 
 

 ɱˆɱʬɕɇ Ʉʱʬʙ ʋɥᶚʯsubscriber  ʭɵɄɇ ˂Ỉ̋ɜɂ ɿȼɄɾɩ ɘᶚə ˂Ịʍ ˃̒ɕɦ˄ rȼɄʠʤɂ ɂɯʁ̋ rȼɄʞ ʨʠɹ ˂Ịʍnext  ɏɕʟɓ ʮɂ ɭɇᶗ)

ɋʚɕɶɔ ɑʤɂɬ rʍ ɐɰɄɋʍ Ʉyʤ ɑʬ̍ʚʤɂ̋ (ʭɵᶗɂ ɷʖɦɇ ́ɕ̍ʬɵɂ ɭɥɂ̋ ṔḘʫɂɰɄɇ ʨvalue ɂɯʁ̋ (ɻɭ̂ɱ
ᴲ
ɓ ˃ɯʤɂ ʭɵᶗɂ ɰɄ̍ɕɩɂ ɑ̂ɱɥ ʡʤ) 

 rʫ ɑʦɵɱʑɂ ɑʬ̍ʚʤɂ ʨʬɦ˄ ˃ɯʤɂ ̒ʁ ṔḘʫɂɰɄɋʤɂObserver  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍnext ʏʫ ʏʁʻʤɂ ɷʖʯʺ ᵷerror  ɑˈɽɄᾟήɂ Ʉʫɂ

 ɐṔḛɩᶟɂcomplete  ʮɜ ṔḘʫɂɰɄɇ ˃ȵ ʨɋʚɕɶɔ ᶚʕObserver  ʨʬʎ˅ Ʉʫɭʱʍemit  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍcomplete  ˃ȵ ɰɱʬ˄ rʤ ́ʯȺʕ

Ʉʱʦɋʚɕɵɂ ʡʤɯʤ ɑʬˈʙ ɻ ˍ☿ ɄʱʶSubscriber  ɂɯʁ ɑɇɄɕʝ ɐɬɄʍȹ ʏ̍ʆɕɶh̋ ᵷṔḘʫɂɰɄɇ ˃ȵ ʮ̋ɭɇLogic  ʪɂɭɪɕɵɄɇ ˍạʫṔḗʤɂArrow 

Function :̱ỈɄɕʤɄʞ ɧɋɾɕʤ ʢɂ̋ɭʤɂ ɑɇɄɕʟʤ ɑ˄ɭ̍ʦʚɕʤɂ ɑʚ̂ɱʆʤɂ rʫ 
ᴮ
ᶗɭɇ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/cor e' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs$ = new Observable <string >(( observer )  => {  

    observer . next ( 'value  one' );  

    observer . next ( 'value  two' );  

    observer . next ( 'value  three' );  

  });  

 

  constructor ()  {  

    this .obs$. subscribe ({  



 

̺̻ 

      next :  ( value )  => {  

        console. log ( value );  

      },  

      error :  ( err )  => {  

        console. log ( err );  

      },  

      complete :  ()  => {  

        console. log ( 'completed!!' );  

      },  

    });  

  }  

}  

 
 

 ʨʬʎɔ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ὂỲḳ̡ɓ ᶗ̋ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ ɭʁɄɺ̡ʤ ʮɕɂ Ʉʫɂserve  ɱʫᶗɂ ɑɇɄɕʝ ʛ̂ɱʅ rʍ ʌ̋ɱɺʬʦʤng s -o ᵷ

:ˍỈɄɕʤɄʞ 

 

 ˍ☿ ʭˈʚʤɂ ʀɱʍ ʭɓ ʋɥᶚʯconsole ʮɂ ʋɥᶚʯʺ ᵷɏˉɓṔḘʤɄɇ  ʳʫʺ ˂Ỉʺᶟɂ ɑʬˈʚʤɂ ʀɱʍ ʭɓ ὂỰʎʬɇ ˃ȵ ɑˈʱʫɂɳɓ ˍỘ ɒɄʯɄˈɋʤɂ ʵɯʶ

 ɑʤɂɭʤɂ ʪɭɪɕɶʰ ʔʻɵ ɐɄʞɄɦʫ ʨʬʎʤʺ ᵷɑɛʤɄɛʤɂ ʭə ʳʫʺ ɑˈʯɄɛʤɂ ʭəsetTimeout :ˍỈɄɕʤɄʞ ᵷɑˈʱʫɂɳɓ Ṕḛʑ ɒɄʯɄˈɇ ˌʞɄɦʯ ˌʠʤ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  fro m 'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  
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export  class  AppComponent {  

  private  obs$ = new Observable <string >(( observer )  => {  

    observer . next ( 'value  one' );  

    observ er . next ( 'value  two' );  

    setTimeout (()  => {  

      observer . next ( 'value  three' );  

    },  1000);  

    observer . next ( 'value  fourth' );  

  });  

 

  constructor ()  {  

    this .obs$. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

      error :  ( err )  => {  

        console. log ( err );  

      },  

      complete :  ()  => {  

        console. log ( 'completed!!' );  

      },  

    });  

  }  

}  

 
 

 ʨʬʍ Ṕḛɩȶɕɇ Ʉʱʬʙ ʋɥᶚʯemit :ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷɑ̍ʯɄə ɭʎɈ ɑɛʤɄɛʤɂ ɑʬ̍ʚʦʤ 

 

 ʪɄʙ ʋɥᶚʯObserver  ʨʬʎɈemit  ̋  ˂Ỉʺᶟɂ ɑʬˈʚʦʤ ˌʠʤ ɑˈʯɄə ɱʊɕʲ˄ ʮɂ ɭɇᶗ ʹʯɂ ɭɟʺ ɑɛʤɄɛʤɂ ˂Ỉȹ ʹʤʻɽʺ ɭʱʍʺ ɑˈʯɄɛʤɂ ʭə ʳʫ

 ʨʬʎ˅emit  ʨʬʎɈ ʪɄʙ Ʉʬʯɂʺ ɱʊɕʲ˄ ʭʤ ʡʤɯʤ ɑʬˈʚʤɂ ʵɯʸʤemit  ʭɓ Ʉʫ ὂỮʫʺ ᵷɑʎɈɂɱʤɂ ɑʬˈʚʦʤ Ʉyʤ ʨʬʎ˅ ɑɛʤɄɛʤɂ ɑʬ̍ʚʤɂ ʢ̒ɽ̋
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emit ̱☿ ɐ̒ʚʤɂ ʄɄʚʯ rʫ ̒ʁ  ̋
ᴮ
ɄʚɇɄɵ ́ʤ ɒɱɹɂ ˃ɯʤɂ ̒ʁ ɂɯʁ̋ ᵷObservable ᶗ ɝˈɦɇ ᵷ Ʉʬʯɂʺ ʭˈʚʤɂ ɱʊɕʲ˄ ʛˈɋʆɕʤɂ ʨʎɡ˄

 Ʉʸʤ ʨʬʎ˅ ʹʦɾɓ ɑʬˈʙ ˃ȵemit  ɱʊɕ̡˄ ʛ̍ɋʆɕʤɂ ʨʎɡʯ ʮɂ Ʉyʚ̂ɱʅ rʍ ʏ̍ʆɕɶh ɐɬɭʎɕʫ ʘɱʅ ʡʤɄɦʁ ʮɂ ʭʦʎʤɂ ʏʫ ᵷɐɱɹɄɋʫ

.ʂ ʮɮȺɇ ɆɄɕʟʤɂ ɂɯʁ ̱☿ 
ᴮ
Ʉʚɥᶗ ɑʆʚɦʤɂ ɻɯʁ ̱☿ ɝ˄ɭᾚήɂ ʨɟȸʯ rʟʤ̋ ᵷɄẛṨʦɓ ὃỮʤɂ ʭ̍ʚʤɂ ɄẛṨʦʍ ɭʬɕʎ˅ ɑʬ̍ʙ ˃ȵ 

 ˂Ỉȹ ʮᶝɂ ʏɟṔḚʤSubscriber  ὃỮʤɂɬ ʮɂ ʋɥᶚʯ ʔʻɵʺerror ̋complete  ʮɂ ɑʅɄɶɈ ʨʠɇ ʡʤɮ ˍ☿ ɏɌɶʤɂʺ ᵷɄʸʦˈʒɺɔ ʭɕ˄ ʭʤ

Observer  ʨʬʎ˅ ʭʤemit  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ ȶʆɩ ˃ᶟerror  ɑʤɂɭʤɂ ʺɂcomplete ʛ̂ɱʅ rʍ ʮḛʎʫ ȶʆɩ ʢɄɵɰȺɇ ʪ̒ʚɦʤ̋ ᵷ

Observer:ɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  fro m '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs$ = new Observable <string >(( observer )  => {  

    observer . next ( 'value  one' );  

    observer . next ( 'value  two' );  

    observer . next ( 'value  three' );  

 

    observer . error ( 'some errors' );  

 

    observer . next ( 'value  fourth' );  

  });  

 

  constructor ()  {  

    this .obs$. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

      error :  ( err )  => {  

        console. log ( err );  

      },  

      complete :  ()  => {  

        console. log ( 'completed!!' );  

      },  

    });  

  }  

}  

 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤʺ 



 

̺̾ 

 

 ʨʬʍ ʭɓ ʋɥᶚʯemit Ʉʫɭʱʍ ʳʟʤʺ ˂Ỉʺᶟɂ ʭˈʙ ɘᶚɛʤ  ʪɄʙObserver  ʨʬʎɈemit  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ ʮḛʎʫ ȶʆᾟήerror  ʪɄʙ

Observable  ˍ☿ ɘɭɦ˄ ȶʆɩ ˃ȵ ʮᶟ ʏʙʻɕᶽɂ ʻʶ ɂɯʶʺ ᵷɄʶɭʎɈ ɑʬˈʙ ˃ȵ ʨʶɄɡɕɇStream  ˃ȵ ʨʶɄɡɓ ʭɕ˄ ʔʻɵ ɒɄʯɄˈɋʤɂ ʳʫ

 Ṕḗʍ ʛʕɭɕɓ ɭʙ ɒɄʯɄˈɇObservable  ʪʻʚ˄ ɗʙʻʤɂ ɷʖʱɉʺ ᵷȶʆᾟήɂ ɂɯʶ ɭʎɈSubscriber  ɑˈɽɄᾟήɂ ʨˈʒɺɖɇerror  ʢɄɋʚɕɵɂʺ

 ́ɕ̍ʬɵɂ ɻɯʁ ɄɦɕʤɄɥ ̱☿ ̒ʁ ˃ɯʤɂ̋ ɑʤɂɭʤɂ ɂɯyʤ ɻɱ̂ɱʬɓ ʭɓ ˃ɯʤɂ ṔḘʫɂɰɄɋʤɂ ʢᶚɩ rʫ ɑʬ̍ʚʤɂerr. 

 ʏʫ ʳʟʤʺ ɱʫᶟɂ ɷʖʱɇ ʪʻʚʱʤ ʮᶝɂʺcomplete:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component ({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs$ = new Observable <string >(( observer )  => {  

    observer . next ( 'value  one' );  

    observer . next ( 'value  two' );  

    observer . next ( 'value  three' );  

    //  observer.error('some  errors');  

    observer . complete ();  

    observer . next ( 'value  fourth' );  

  });  

 

  constructor ()  {  

    this .obs$. subscribe ({  

      next :  ( value )  => {  
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        console. log ( value );  

      },  

      er ror :  ( err )  => {  

        console. log ( err );  

      },  

      complete :  ()  => {  

        console. log ( 'completed!!' );  

      },  

    });  

  }  

 

}  

 
 

 ́̍ʕ ʪ̒ʚ˄ ɱɩȳ ̱ạʫɱɇ ɱʆɵ Ʉɦʖʁɂ̋ ȶʆᾟήɂ ʢɄɵɰȺɇ ɼɄᾟήɂ ̱ạʫṔḗʤɂ ɱʆɶʤɂ ʨ̍ʆʎɕɇ Ʉɦʬʙ ʋɥᶚʯObserver  ʨʬʎɈemit 

 ṔḗɪƎ˄ ̩ʠʤSubscriber  ʮȺɇObservable  ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷ̓ɱɩȵ ɑʬ̍ʙ ˃ȵ ʢɄɋʚɕɵɄɇ ʪ̒ʚ˄ rʤ Ʉʁɭɦʍ̋ ᵷʨʬɕʟƎʫ

:ˍỈɄɕʤɄʞ 

 

 ˍ☿ ʨˈʙ Ʉʫ ɷʖʯerror  ɭʎɈ ɑʬ̍ʙ ˃ɜ ́ʦʁɄɡɓ ɝ̍ɥ rʫ Ʉɦʁ ʢɄʚƎ˄complete. 

 ʮɂ ɐɰɄɹɟɂ ɰɭɡ̂̋Subscriber ᴬʤ ʵɱˆɱʬɓ ʭɓ ˃ɯʤɂSubscription :̱ỈɄɕʤɄʞ ᵷʘɱʅ ɐɭʎɈ ́ɕʑɄ̍ɽ rʟʬ˄ 

пЮмцϜ ϣЧтϽГЮϜ 

    this .obs$. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

      error :  ( err )  => {  

        console. log ( err );  

      },  
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      complete :  ()  => {  

        console. log ( 'completed!!' );  

      },  

    });  

 

ϣужϝϫЮϜ ϣЧтϽГЮϜ 

    this .obs$. subscribe ({  

      next ( value )  {  

        console. log ( value );  

      },  

      error ( err )  {  

        console. log ( err );  

      },  

      complete ()  {  

        console. log ( 'completed!!' );  

      },  

    });  

 

ϣϫЮϝϫЮϜ ϣЧтϽГЮϜ 

     this .obs$. subscribe (  

      ( value )  => {  

        console. log ( value );  

      },  

      ( err )  => {  

        console. log ( err );  

      },  

      ()  => {  

        console. log ( 'completed!!' );  

      }  

    );  
 

 ʨʶɄɡɕɇ ɑɋʑɱʤɂ ʢɄɥ ˍ┤ʺerror ̋complete  ɑʚ̂ɱʅ ɱɩȳ ʪɂɭɪɕɵɂ ʨʂʖƎ˄this.obs$.subscribe((value) => { })

  

:ɑʬʸʫ ɑʊɥᶚʫ  ȲɄɺhȹ ʭɕ˄ ᶗ ɏʤɄʒʤɂ ̱┤ ɑ̍ʎʙɂ̒ʤɂ ɣʫɂṔḗʤɂ ̱┤ ́ʯɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭʦʍɂObservable ɥɱɹ ɭʙʺ ᵷɑʚˆɱʆʤɂ ʵɯẛẀ Ʉẛṥ

Ʉʎˈɖɵɂʺ ʭʸʕ ʏˈʆɕɶɔ ˌʠʤ ɑɇɄɛʬɇ 
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʑ ʡɇɄʎ̍ɖɵɂ̋ ʡʬyʕ̋ Ʉyɶʖʯ ̱Ộ ʭ̍ʁɄʖʑɂ ʮɂ ʭʦʎʤɂ ʏʫ ᵷɑ̍ɵɄɵɜɂ ʭ̍ʁɄʖʑɂ Ɇ

 ɑɋɕʟᶽ ʡɇɄʎˈɖɵɂrxjs  ɑɋɶʲɇᵓᵎ%  ˂Ỉȹᵔᵎ% ʭʤɄʍ ̱┤ 
ᴮ
Ʉɽ̒ɾɩ̋ ɑ̍ʎʙɂ̒ʤɂ ɣʫɂṔḗʤɂ ̱┤ Ʉʫɂ ᵷAngular  Ʉʱˉɓȶ˄Observable  ɳʶɄɟ

 ʨʬʎɈ ʪʻʚʯ ʳʤʺemit  ʛˆɱʅ ʳʍ ɄʱɶʖʯȶɇObserver  Ʉʬʯɂ̋Angular ɑ̍ȼɳƎɟ ̒ʁ ́̍ʕ ʭɕẛẃ ˃ɯʤɂ ʨʞ̋ Ʉɦʍ ɑɇɄ̍ʯ ɱʫɜɂ ɂɯẛẀ ʪ̒ʚ˄ 

Subscription ȲɄɺʰȺɇ ʪʻʚʯ ʮɂ ɱʫᶟɂ ˂Ẻɭɕɵɂ ʢɄɥ ˍ┤ʺ ᵷɆɄɋʤɂ ɂɯʶ ˍ┤ ɼɄɩ ʭɶʙ ˍ┤ ɱʫᶗɂ ɂɯʶ ʳʍ ʭʦʠɕʯ ʔʻɵʺ ᵷObservable 

  ɑʱˈʎʫ ʢɂʺɬ ʛˆɱʅ ʳʍ ɱʫᶟɂ ɂɯẛẀ ʪʻʚʱʕOperatorsɄɇ ́̍ʕ ʭʦʠɕʯ ʂ ʮɮȺɇ ʨʫɄʞ ɆɄɇ ɬɱʖ
ᴲ
ʯ ʔ̒ɵ̋ ᵷ.ʢɂʺɭʤɂ ʵɯʶ ʳʍ ʨˈɾʖɕʤ 
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6-  ʔɄʚ˄ȹ ʭɕ˄ ὂỮʫObservableᵺ 

 ʔɄʚ˄ȹ ɄẛṨʕ ʭɕ˄ ʮḛɕʤɄɥ ʡʤɄɦʁ ʮɂ 
ᴮ
ɄʚɇɄɵ ɄɦʬʦʠɓObservable  ɑʤɂɭʤɂ ȲɄʍɭɕɵɂ ʛ̂ɱʅ rʍ ʢ̋ɜɂcomplete  ɑʆɵɂʻɇ

Observer  ʨʬʎɈ 
ᴮ
Ʉ̂̋ɭ˄ ɣʫṔḗʑɂ ʪ̒ʚ˄ ʮɂ Ʉʬʁ ᵷ̓ɱɩȵ ʮḛɕʤɄɥ Ʉɦʁ ʗ̍ʂʯ̋ ᵷȲɄʆɩȵ ɬ̒ɟ̋ ɑʤɄɥ ̱☿ ̩hɄɛʤɂ̋Unsubscribe  ʺɂ

ɪɕɵɄɇ ʃʎɈ ʪɂɭOperators ɼɄᾟήɂ Ȳɳᾒήɂ ˂Ỉȹ ʨɾʯ ʮɂ ˂Ỉȹ ɐṔḛɩᶟɂ ɑʤɄᾚήɂ ʳʍ ʪᶚʟʤɂ ʨɟȸʯ ʔʻɵʺ ᵷOperators. 

:̱ỈɄɕʤɂ ʨʠɺʤɂ ʢᶚɩ rʫ ɑʎɊɰɜɂ ɒᶗɄᾚήɂ ʨ̍ɛʬɓ ʏ̍ʆɕɶh̋ 

 

 ɑʤɄɥ ˂Ịʍ ʢɄɛʫ ˌʆʎʱʤ ʮᶝɂ ɄʫɂUnsubscribe:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp. component.ts 

import  {  Component, OnDestroy  }  from  ' @angular/core' ;  

import  {  Observable,  Subscription  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnDestroy  {  

 

  private  subscriptio n:  Subscription ;  

 

  private  obs$ = new Observable <string >(( observer )  => {  

    observer . next ( 'value  one' );  

    observer . next ( 'value  two' );  

    observer . next ( 'value  three' );  

    //  observer.error('some  errors');  

    observer . complete ();  

    observer . next ( 'va lue  fourth' );  

  });  
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  constructor ()  {  

    this .subscription  = this .obs$. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

      error :  ( err )  => {  

        console. log ( err );  

      },  

      complete :  ()  => {  

        console. log ( 'compl eted!!' );  

      },  

    });  

  }  

 

  ngOnDestroy () :  void  {  

    this .subscription. unsubscribe ();  

  }  

 

}  

 
 

 ʌʻʱʤɂ ʳʫ Ṕḛʒɕʫ ʗˆɱʎɕɇ Ʉʱʬʙ ʋɥᶚʯSubscription  rʍ ɐɰɄɋʍ ́ɕʬ̍ʙ̋Subscription AʦʤObservable  Ṕḛʒɕᶽɂ ˍ☿ ʨɛʬɕᶽɂ

obs$ ɑʤɂɬ ˍ☿ ɂṔḛɩȵʺ ᵷngOnDestroy  ʨʬʎɈ ɄʱʬʙUnsubscribe ᵷʡ˄ɭʤ ʛ̍ɋʆɕʤɂ Ȳɂɬɂ rʫ ʏʕɱ˄ ɝ̍ɥ 
ᴮ
ɂɭɟ ʭyʫ ɱʫᶗɂ ɂɯʁ̋ ᵷ

 ɂɯʶ ʨʶ ɑʕɱʎʫ ɣʫṔḗʫ ʨʞ ˂Ịʍ ɏɡˆʺObservable  ʇʚʕ ́ɟɄɕɦ˄ Ʉʬʯɂ̋ ʛ̍ɋʆɕʤɂ ʨ̍ʒɺɔ ɐṔḘʕ ʢ̒ʅ ʛʕɭɕʫ ʮ̒ʠ˄ ʮɂ ɞɄɕɦ˄

 ɂɯẛẀ ʨɾɕ˄ ʮȶʞ ᵷʛˈɋʆɕʤɂ ʳʫ ʮḛʎʫ Ȳɳɟ ˍ☿Observable  Ȳɳᾒήɂ ˂Ỉȹ ʹɟʻɕʤɄɇ ʪɭɪɕɶᶽɂ ʪʻʚ˄ ɐɱʫ ʨʠɇ ɒɄʯɄˈɋʤɂ ɏʦᾒή

ʯ ᶚʕ ʛˈɋʆɕʤɂ ɂɯʶ ʳʫ ɱɩȳ Ȳɳɟ ˂Ỉȹ ʢɄʚɕʯᶗɄɇ ʪɭɪɕɶᶽɂ ʪʻʚ˄ Ʉʫɭʱʍʺ ʮḛʫɭɪɕɶᶽɂ ɒɄʯɄˈɇ ʀɱʎɈ ɼɄᾟήɂ ʵɯʸʤ ɞɄɕɦ

 ɂɯʸʤ ʔɄʚ˄ȹ ʨʬʎɈ ʪʻʚʯ ʡʤɯʤ ɒɄʯɄˈɋʤɂObservable  ʨʠɺɈ ɷʟʎɦ˄ ɂɯʁ̋ ʮḛʫɭɪɕɶʑɂ ̓ɭʤ ɲɄyᾒήɂ ɬɰɂ̒ʫ ʡʦẛṥɶh ᶚ̍ʟʤ

.ʹʶɄɡɓɂ ʮḛʫɭɪɕɶᶽɂ ʌɄɋʆʯɂʺ ʡ˄ɭʤ ʛˈɋʆɕʤɂ ˂Ịʍ ȲὃỲḲ 

7- Higher Order Observable: 

 rʫ ɑʍ̒ʬɡʫ rʍ ɐɰɄɋʍ ̱Ộ̋Observables ʏ̍ʆɕɶh ̓ɱɩȵ ɑʑɄ̍ɾɇ ̋ɂ ᵷɑʦɩɂɭɕʑɂ  rʍ ɐɰɄɋʍ Ʉẛẃɂ ʢ̒ʚʯ ʮɂObserver  ʪʻʚ˄

 ʨʬʎɈemit AʤObservable  ʳʫ ɑʍʻʬɡʫ ʺɂ ɱɩȳObservables ʪ̒ʚ˄ ɭʙ ɗʙ̒ʤɂ ɷʖɦɉ̋ ̓ɱɩɜɂ Aʤɂ Observer  ʵɯẛẀ ɼɄᾟήɂ

Observables  ɱɩᶝɂ ʻʶ ʨʬʎɈ ɑˈʍɱʖʤɂemit AʤObservables  ɑʍ̒ʬɡʫ Ʉɦ˄ɭʤ ɧɋɾ˄ ɝ̍ɦɇ ᵷɂɯʟʁ̋ ̓ɱɩȵ ɑ̍ʍɱʕ

Observables  ɑʦɩɂɭɕᶽɂ.ʃʎɋʤɂ ɄʸʂʎɈ ʏʫ 

 Ʉʱ˄ɭʤ ʮɄʞ ɑʤɄɥ ˍ☿ ʢɄɛᶽɂ ʨˈɌɵ ˂Ịʍ Ʉẛṧʫ ɐṔḛɛʝ ɑʦɛʫȵ ɄʸʤʺObservable  ɂɯʁ ɷʖɦɉ̋ ʪɄɶʙɜɂ ɒɄʯɄ̍ɇ ˂Ịʍ ˃̒ɕɦ˄

Observable  ʡʤɄʱʶObservable  rʫ ɯɩȶʯ ʡʤɯʤ ᵷʮḛʖʉ̒ʑɂ ɒɄʯɄ̍ɇ ˂Ịʍ ˃̒ɕɦ˄ ̱ẺɱʕObservable  ʭɶʚʤɂ ɒɄʯɄ̍ɇ ʢ̋ɜɂ

Ỉ˂ȹ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ɰɱʬʯ ʭə rʫ̋ ɬɭᾚᾇɂ Observable ʯɄˈɇ ʇʚʕ ʀɱʎɕɶʰ ˌʠʤ ˌʰɄɛʤɂ ˍẺɱʖʤɂ ɂɯʸʤ ʮḛʎɈɄɕʤɂ ʮḛʖʉʻᶽɂ ɒɄ

 ᵷʭɶʚʤɂ ȲɄɺʰȺɇ ʪʻʚʱʤ ˍỊʬʎʤɂ ʛˈɋʆɕʤɂ ɑˈɥɄʯ ʳʫ ɄʫɂObservable  ʨɩɂɬObservable :ˍỈɄɕʤɄʞ ᵷˍẺɱʕ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  



 

̻̹ 

import  {  Observable  }  from  'rxj s' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs$ = new Observable <Observable <string >>(( observer )  => {  

    observer . next (  

      new Observable <string >(( observer2 )  => {  

        observer2 . next ( 'value  one from  nested  observable' );  

      })  

    );  

  });  

 

  constructor ()  {  

    this .obs $. subscribe (( value )  => {  

       console. log ( value );  

    });  

  }  

}  

 
 

 Ʉʱ˄ɭʤ ɭɟʻ˄ ʋɥᶚʯObservable  ʭɵɄɇ ʢ̋ɜɂobs$  ʪʻʚˆʺObserver  ʨʬʎɈ ɼɄᾟήɂemit AʤObservable  ɝˈɦɇ ˍẺɱʕ ɱɩȳ

 ʪʻʚ˄Observer  ɂɯẛẀ ɼɄᾟήɂObservable  ʨʬʎɈ ˍẺɱʖʤɂemit .ɑˈɾʯ ɑʬˈʚʤ 

 ʨʬʎɈ Ʉʱʬʙ ʭə ʳʫʺSubscription  ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ ᵷɑˈɾʱʤɂ ɑʬˈʚʤɂ ɐȲɂɱʙ ʏˈʆɕɶʰ ˌʠʤ:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ 

 



 

̻̺ 

 ɑɡˈɖʯ ʋɥᶚʯSubscription AʦʤObservable  ̒ʁ ʢ̋ɜɂObservable  ɭˆɱʯ ᶗ Ʉʱʶ ʳɦʯ ʳʟʤʺ ᵷʏʙʻɕᶽɂ ʻʶ ɂɯʶʺ ᵷˍẺɱʖʤɂ

Observable  ɂɯʶ ˍ☿ ʭˈʚʤɂʺ ɒɄʯɄˈɋʤɂ ɭˆɱʯ Ʉʬʯɂʺ ʹɶʖʯObservable 
ᴮ
Ʉʂ˄ɂ ʨʬʎh ʮɂ ɭɇᶗ ʡʤɯʤ ᵷSubscription  ɂɯʸʤ

Observable ˈʆɕɶʰ ˌʠʤ ˍẺɱʖʤɂ:̱ỈɄɕʤɄʞ ᵷʭ̍ʚʤɂ ˂Ịʍ ʢ̒ɾᾚήɂ ʏ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs$ = new Observable <Observable <string >>(( observer )  => {  

    observer . next (  

      new Observable <string >(( observer2 )  => {  

        observer2 . next ( 'value  one from  nested  observable' );  

      })  

    );  

  });  

 

  constructor ()  {  

    this .obs$. subscribe (( nestedObs )  => {  

      nestedObs . subscribe (( value :  string )  => {  

        console. log ( value );  

      });  

    });  

  }  

}  

 
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 



 

̻̻ 

 ̱☿ ɑʬ̍ʚʤɂ ˂Ỉȹ ʢ̒ɽ̒ʤɂ Ʉɦʎʆɕɵɂ ʋɥᶚʯObservable  ɑˈʚɇ ɂɯʟʶʺ ᵷˍẺɱʖʤɂObservables .ɑˈʍɱʖʤɂ 

 

8- Subjects: 

 rʍ ɐɰɄɋʍ ̒ʁʺObservable :̱Ộ ʢɂ̋ɭʤɂ rʫ ɑʍ̒ʬɡʫ rʫ ʮ̒ʠɕɓ̋ ᵷ̓ɱɩɜɂ ɒɂṕḛʬʑɂ ʃʎɈ ɑʕɄʁȹ ʏʫ 

)Subject æ AsyncSubject æ BehaviorSubject æ ReplaySubject( 

 ʳʍ ʢɂʺɭʤɂ ʵɯʶ ʏˈʬɟ ṕḛʬɓ ὃỮʤɂ ɒɂṕḛʬᶽɂ ɄʫɂObservable :ɑˈʤɄɕʤɂ ʄɄʚʱʤɂ ʢᶚɩ ʳʫ Ʉʸɾˈᾟίɓ ʳʟʬʫ ᵷ˃ɬɄʎʤɂ 

¶  ʛˆɱʅ ʳʍ ʏˈʆɕɶʰSubjects  ʨʬʎʰ ʮɂemit  ɞɰɄɩ ʳʫ ɒɄʯɄˈɋʦʤObservable  ɷʟʎɈ ɝˈɦɇ ᵷɑ˄ɭˈʦʚɕʤɂ ɑʚˆɱʆʤɂ

 ʔɱʎ
ᴲ
 hɄɦʝObservable ʤ ɰɱʬʯ ʭə rʫ̋ rʍ ɐɰɄɋʍ ̱Ộ ὃỮʤɂ̋ ɑʤɂɬ ́Observer  ʨʬʎɈ ɑʚˆɱʅ ʳʍ ʪʻʚʯ ˃ɯʤɂemit 

:ˍỈɄɕʤɂ ʨʬʍ ʏˈʆɕɶʰ ᶗ ὂỰʎʬɇ ᵷɑʬˈʙ ˃ᶟ 

App. component.ts  

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  observable  = new Observable (( observer )  => {  

    observer . next ( 'value  one' );  

  });  

 

  constructor ()  {   

    this .observer. next ( 'value  one' );  

    this .observable. next ( 'value  one' );  

  }  

}  
 

 ʨʬʎʰ ʮɂ ʏˈʆɕɶʰ ˌʠʤ ɑʱˈʎʫ ɑʍɭɩ ʨʬʎʰ ʮɂ ʏˈʆɕɶʰ ʏɋʆʤɄɇemit  ɂɯʶ ɞɰɄɩ ʳʫObservable:ˍỈɄɕʤɄʞ ᵷ 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable ,  Subscriber  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

:ɑʬʸʫ ɑʊɥᶚʫ  rʫ ɑʍ̒ʬɡʫ Ʉɦ˄ɭʤ ʮ̒ʟ˄ ɝ̍ɦɇ ᵷɄyʫɂɭɪɕɵɂ ʨʂʖƎ˄ ᶗ̋ ɑɋɋɦʫ Ṕḛʑ ɑʚ̂ɱʆʤɂ ɻɯʁ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭʦʍɂ

Subscriptions  ɑɋɕʟʫ Ʉɦʤ Ʉyʫɭʚɓ ̓ɱɩȵ ʘɱʅ ʪɂɭɪɕɵɂ ʨʂʖƎ˄ Ʉʬʯɂ̋ ᵷɑɦ̍ʎʫ ɑʬ̍ʙ ˂Ỉȹ ʨɾʯ ̩ʠʤ ɑʦɩɂɭɕʑɂRxjs ʍr ɐɰɄɋʍ ̱Ộ̋ 

 ʢɂʺɭʤɂ ʳʫ ɑʍʻʬɡʫOperators  ɑʆʚʱʤɂ ɂɯẛẀ ʪᶚʟʤɂ ʨɟȸʯ ʔʻɵ ʳʟʤʺ ᵷɒᶗɄᾚήɂ ʵɯʶ ʏʫ ʨʫɄʎɕʤ Ʉʸʬˈʬɾɓ ʭɓ ὃỮʤɂ ɐɳʶɄᾒήɂ

 ɤɱɺɈ ɿɾᾟᾇɂ ɆɄɋʤɂ ˂Ỉȹ ʨɾʯ ʮɂ ˂ỈȹOperators .˂ỈɄʎɔ ᶳ ʮɮȺɇ 

O 
O 

P 



 

̻̼ 

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  obs = new Subscriber ();  // OR private  obs:  PartialObserver<string>;  

  private  observable  = new Observable (( observer )  => {  

    this .obs  = observer ;  

    observer . next ( 'value  one' );  

  });  

 

  constructor ()  {  

    this .observable. subscribe (( data )  => {  

      console. log (data );  

    });  

    this .obs. next ( 'value  two' );  

  }  

}  
 

.ʡʚˈɋʆɓ ˍ☿ ɑʎʙʻɕʫ Ṕḛʑ ɣȼɄɕʯ ˂Ỉȹ ʨɾɓʺ ʨʞɄɺᶽɂ ʃʎɈ ʡʤ ɘɭɦɓ ɭʙʺ ɑɋɋɦʫ Ṕḛʑ ɑʚˆɱʆʤɂ ʵɯʶ ʳʟʤʺ 

 ʪɂɭɪɕɵɄɇ ʻʶ ʨᾚήɂʺSubjects  ʨʬʎʰ ʮɂ ɑʤʻʸɵ ʨʠɇ ʏˈʆɕɶʰ ɝˈɥemit  ɂɯʶ ɞɰɄɩ ʳʫObservable:ˍỈɄɕʤɄʞ ᵷ 

App. component.ts  

import  {  Component }  from  '@angular/core' ;  

import  {  Observable,  Subject,  Subscriber  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  subject  = new Subject <any>();  

 

  constructor ()  {  

    this .subject. next ( 'v alue  one' );  

    this .subject. next ( 'value  two' );  

    this .subject. next ( 'value  three' );  

  }  

}  
 

 ɴᶚʟʤɂ ʌʻʯ ʳʫ ʳȼɄʞ ʗˆɱʎɕɇ Ʉʱʬʙ ʋɥᶚʯSubject  ʹʯɂ ɄʬɉʺGeneric  ɂɯʸʤ ʌʻʯ ɱˆɱʬɕɇ ɄʱʬʙSubject 
ᴮ
ɂṔḛɩȵ̋ ᵷ

 ʨʬʎɈ Ʉʱʬʙemit  ɂɯʶ ɞɰɄɩ ʳʫ ʭˈʙ ɘᶚɛʤSubject. 

¶  ṕḛʬ˄ ɄʬʫSubjects  Ʉẛẃɂ 
ᴮ
Ʉʂ˄ɂObservable ̋Observer ̋Subscriber rʍ ɐɰɄɋʍ rʍ ɐɰɄɋʍ ὃ♫ʕ ᵷStream  ʳʫ

) ɒɄʯɄˈɋʤɂObservable ʨʬʎʰ ˌʠʤ Ʉʸʫɂɭɪɕɵɂ ʏˈʆɕɶʰ ɗʙʻʤɂ ɷʖʱɉʺ (emit ) ̓ɱɩȵ ɒɄʯɄ̍ɇ ˃ɜObserver (

 
ᴮ
ɂṔḛɩȵ̋ ʨʬʎʰ ʮɂ ʏˈʆɕɶʰSubscription ) ɄẛẁȲɂɱʙ ʏˈʆɕɶʰ ˌʠʤ ɒɄʯɄˈɋʤɂ ʵɯʸʤSubscriber:ˍỈɄɕʤɄʞ ᵷ( 

App. component.ts  

import  {  Component }  from  '@angular/core' ;  

P 



 

̻̽ 

import  {  Observable,  Subject,  Subscriber  }  f rom 'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  subject  = new Subject <string >();  

 

  constructor ()  {  

    this .subject. subscribe (( data )  => {  

      console. log ( data );  

    });  

 

    this .subject. next ( 'value  one' );  

    this .subject. next ( 'value  two' );  

    this .subject. next ( 'value  three' );  

  }  

}  
 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂʺ 

 
 ʨʬʍ ʭɓ ʋɥᶚʯemit  Ʉʱʦʬʍ ʭə ʳʫʺ ʭˈʚʦʤsubscribe ʭɓ ṔḛɩᶟɄɉʺ Ṕḛʒɕᶽɂ ɷʖʱʤ .ɧʖɾɕᶽɂ ˍ☿ ʭˈʚʤɂ ʵɯʶ ʀɱʍ 

¶  ʏˈʬɟ ʏʫ ɒɄʯɄˈɋʤɂ ɷʖʱʤ ɑʝɰɄɺʫ ʨʬʍ ˍỘʺ ɑʬʸʫ ɐṕḛʫ ʡʤɄʱʶʺSubscribers  ɷʖʱʤObservable  ʌʻʱʤɂ ʳʫ

Subjects ɷʟʎɈ ᵷObservable  ˃ɭˈʦʚɕʤɂ ʨʠʤ ɑʖʦɕɪʫ ʭ̍ʙ ̩ʆʎƎ˅ ʮɂ rʟʬʫ ˃ɯʤɂSubscription ʹˈʦʍ ʭɕ˄  ɝˈɦɇ

 ʡʤ ̩ʆʎƎ˅Subscriber  ɑʖʦɕɪʫ ɑʬˈʙʖʯ ɗʯɄʞ ʻʤʺ)ʮḛɓɱʫ ɄyʤɄɵɰɂ ʭɕ˄ rʟʤ̋ ɑʬ̍ʚʤɂ ɷ( ʢɄɛʫ ˌʆʎʱʤ ɧˈʁʻɕʤʺ ᵷ

 ˂ỊʍObservable  ʳʫ ɑʍʻʬɡʫ ʏʫSubscribers ᴬʤ ɱɩȳ ʢɄɛʫʺSubjects  rʫ ɑʍ̒ʬɡʫ 
ᴮ
Ʉʂ˄ɂ ʏʫSubscribers ᵷ

ɄɕʤɄʞ:ˍỈ 

App. component.ts  

i mport  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  



 

̻̾ 

  observable  = new Observable <number>(( observer )  => {  

    observer . next (Math. random());  

  });  

 

  constructor ()  {      

    //  subscription  1 

    this .observable. subscribe (( data )  => {  

      console. log ( data );  

    });  

 

    //  subscription  2 

    this .observable. subscribe (( data )  => {  

      console. log ( data );  

    });  

  }  

}  
 

 Ʉʱ˄ɭʤ ʋɥᶚʯObservable ɭɥɂʺ  ʪ̒ʚ˄ ɝ̍ɦɇ ᵷɑ̍ʬʙɰ ɑʬ̍ʙ ˂Ịʍ ˃̒ɕɦ˄Observer ʹɇ ɼɄᾟήɂ  ʨʬʎɈemit  ɑʬˈʚʤ

 ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇ ɑˈȼɂʻɺʍMath.random( ) rʫ Ṕḙʝȵ ʨʬʎɈ 
ᴮ
Ʉʂ˄ɂ Ʉɦʬʙ̋ ᵷSubscription  ɂɯʶ ɷʖʱʤ

Observable:ɑɡ̍ɖɦʤɂ ̓ṔḚʤ ɧʖɾɕʑɂ ˂Ỉȹ ɏʁɯɦʤ ʮɕɂ̋ ᵷ 

 
ɪʫ ʭˈʙ ʀɱʍ ʭɓ ʹʯɂ ʋɥᶚʯ ʨʠʤ ɑʖʦɕSubscription  ʮɂ ʏʫObservable  ɷʖʯʺ ɭɥɂʺObserver  ʭˈʚɇ ʳʟʤʺ

 ʏ̍ʬɟ ʏʫ ɑʬ̍ʚʤɂ ɷʖɦʤ ɑʝɰɄɺʫ ʨʬʎɔ ʮɂ ɒɬɰȵ ɑʤɄɥ ̱☿ ɭ̍ɟ Ṕḛʑ ɂɯʁ̋ ᵷɑʖʦɕɪʫSubscribers  ɂɯʸʤObservable ᵷ

 ʨʠʤ ɑʖʦɕɪʫ ʭ̍ʙ ʡʤɄɦʁ ʮ̒ʠ˄ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡɟɄ̍ɕɥɂ ʮɄʞ ʢɄɥ ̱☿ rʟʤ̋Subscription ʳʫ Ṕḛʁ ᶚʕ  ʮɂ

.ɑ˄ɭˈʦʚɕʤɂ ɑʚˆɱʆʤɂ ʪɭɪɕɶɔ 

 ʪɂɭɪɕɵɄɇ ʳʟʤʺ ʛɇɄɶʤɂ ʢɄɛᶽɂ ɷʖʯ ɑɇɄɕʟɇ ʪʻʚʱʤ ʮᶝɂ ɄʫɂSubjects:ˍỈɄɕʤɄʞ ᵷ 

App. component.ts  

import  {  Component }  from  '@angular/core' ;  

import  {  Observable,  Subject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.compon ent.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

 

  private  subject  = new Subject <number>();  



 

̻̿ 

 

  constructor ()  {  

    //  subscription  1 

    this .subject. subscribe (( data )  => {  

      console. log ( data );  

    });  

 

    //  subscript ion  

    this .subject. subscribe (( data )  => {  

      console. log ( data );  

    });  

 

    this .subject. next (Math. random());  

  }  

}  
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 
 ʏˈʬᾒή Ʉʸʤ ɑʝɰɄɺʫ ʨʬʍ ʭɓ ɑʬˈʚʤɂ ɷʖʯ ʮɂ ʋɥᶚʯSubscribers ᶗ ɻɯʁ ʮɂ ˃ɱʊʯ ɑyɟ̋ rʫ̋ ɐɰɄɹᶗɂ ɰɭɡ̂̋ ᵷ

ʎɔ Ʉʫ ɰɭʚɇ ɐṕḛʫ Ṕḗɕʎɔɕ ʨʠʤ ʮ̒ʠ˄ ʮɂ ʡɟɄ̍ɕɥɂ ʮɄʞ Ʉʫ ὂỮʬʕ ᵷɞɄ̍ɕɥɂ ṔḗSubscription  ʪɭɪɕɵɄʕ ɑʖʦɕɪʫ ɑʬˈʙ

Ʉʫɂ ᵷɑ˄ɭˈʦʚɕʤɂ ɑʚˆɱʆʤɂ  ʏˈʬɟ ʏʫ ɑʬˈʚʤɂ ɷʖʱʤ ɑʝɰɄɺʫ ʨʬʎɔ ʮɂ ʡɟɄˈɕɥɂ ʮɄʞ ʢɄɥ ˍ☿Subscribers  ʡʚˈɋʆɓ ˍ☿

 ʪɭɪɕɵɄʕSubjects ʛˆɱʅ ʳʍ ɒɄʯɄˈɋʦʤ ɑʝɰɄɺʫ ʨʬʎʰ ʮɂ ʏˈʆɕɶʰ Ʉʬʝ ᵷObservable  ʢɂʺɭʤɂ ʃʎɈ ʛˆɱʅ ʳʍ

Operators  ʨɛʫshare.ᶳ ʮɮȺɇ ʢɂʺɭʤɂ ʵɯẛẀ ɼɄᾟήɂ ɆɄɋʤɂ ˂Ỉȹ Ʉʱʤʻɽʺ ˂Ỉȹ Ʉʸɥɱɹ ʨɟȸʱɵ ʳʟʤʺ ᵷ 

 ɒɂṕḛʫ Ʉʱʁɱʎɕɵɂ ɄʫɭʎɈSubjects :ɄẛẁɄʫɂɭɪɕɵɂ ʃʎɈ ʮᶝɂ ʀɱʎɕɶʲʤ 

¶  ʪɂɭɪɕɵɂ ʏˈʆɕɶʰ ʢɄɛᶽɂ ʨˈɌɵ ˂ỊʍSubjects  ᵷ́ʫɭʍ rʫ ʢ̒ɩɭʤɂ ʨ̍ᾒὈɔ ɑ̍ɥɄʯ rʫ ʪɭɪɕɶʑɂ ɑʤɄɥ ʏʫ ʨʫɄʎɕʤ

 ́ʯɂ ˂Ịʍ Ṕḛʒɕʫ ʗ̂ɱʎɔ ʏ̍ʆɕɶh 
ᴮ
ᶚɛʬʕSubjects  ˌʚʆʱᶽɂ ʌʻʱʤɂ ʳʫboolean  ʪʻʚʯ ʪɭɪɕɶᶽɂ ɑʤɄɥ ɒṔḛʒɔ Ʉʬʦʞʺ

ʎɈ ʨʬemit  Ȳɂʻɵtrue/false  ʨʬʎ˅ ʪɭɪɕɶʑɂ ɑʤɄɦɇ ʛʦʎɕ˄ ʌ̋ɱɺʑɂ ̱☿ Ȳɳɟ ˃ȵ̋Subscription  ˍ☿ʺ Ṕḛʒɕᶽɂ ɂɯʸʤ

.ɱʫɂʺᶟɂ ʃʎɈ ȲɂɱɟȺɇ ʪʻʚʯ ᵷṔḛʒɕᶽɂ ɂɯʶ ɑʬˈʙ ɒṔḛʒɔ ʢɄɥ 

¶  ˂Ịʍ BȲɄɦɇ ʛ̍ɋʆɕʤɂ Ȳɂɳɟȵ ʃʎɈ ȲɄʖɩɂ̋ ɰɄyʉȺɇ ʪ̒ʚɦʕ ᵷʪɭɪɕɶʑɂ ɒɄ̍ɥᶚɾɇ ʛʦʎɕ˄ rʟʤ̋ ɑʚɇɄɶʤɂ ɑʚ̂ɱʆʤɂ ɷʖʯ

ʫ ɑʤɄɥ ʌʻʱʤɂ ʳʫ ṔḛʒɕSubjects. 

¶  ʜɄɦʁ 
ᴮ
Ʉʂ˄ɂ̋ ȲɄʖɩ ʺ ɰɄʸʉȺɇ ʭʟɦɕʯ ʮȶʞ ɱɩȳ ʢɄɛʫspinner  ʏʂʯ ʮɂ rʫ 

ᴮ
ᶗɭɋʕ ᵷʛ̍ɋʆɕʤɂ rʫ Ȳɳɟ ˃ȵ ʨ̍ʬɦɓ ɭɦʍ

 ʨʞ ˍ☿component ȲɄɺʰɂ ʏˈʆɕɶʰ ᵷcomponent  Ʉʬʦʞʺ ʨɾʖʱʫɄʯɬɰȵ  ʨʬʎɈ ʪʻʚʯ ʹȼɄʖɩȹ ʺɂ ɰɄʸʉɂemit  ʳʍ

 ʌʻʱʤɂ ʳʫ Ṕḛʒɕʫ ʛˆɱʅsubjects  ʨʬʎʰʺsubscription  ˍ☿ ɭɥɂʺcomponent  ʹˈʕ ɬʻɟʻᶽɂspinner. 



 

̻̀ 

 ɒᶗɄᾚήɂ ʃʎɈ ʵɯʶ ʳʟʤʺ ᵷɐṔḛɛʝ ɒɄʫɂɭɪɕɵᶗɂʺ ɑʦɛʫᶟɂ ɑʚˈʚᾚήɂ ˍ☿ʺɆɄɕʟʤɂ ɂɯʸʤ ὃỮɇɄɕʝ ȲɄʱəɂ ὃỰʶɮ ˂Ỉȹ ɒɬɰʺ ὃỮʤɂʫɭʎɊʺ ᵷ Ʉ

 ʌɂʻʯȵ ʳʍ ʭʦʠɕʯ ʔʻɵ ᵷɑʬʸᶽɂ ɐṕḛᶽɂ ʵɯʶ ʳʍ ɆɄʸɵȺɇ ɄʱʬʦʠɓSubjects .ʨˈɾʖɕʤɂ ʳʫ ȲὃỲḵɈ 

 

8-1- Subject: 

 ʮɂ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶhSubject  ʻʶPure  ʳʫSubjects ɑʝṔḘɺʫ Ṕḗɕʎɔ ὃỮʤɂ̋ 
ᴮ
ɄʚɇɄɵ Ʉẛẁɱʝɮ ὃỮʤɂ ɒɂṕḛʬʑɂ ʡʦɕʬ˄ ́ʯɂ ὂỰʎʬɇ ᵷ

 ʌɂʻʯȵ ʏˈʬɟ ʮḛɇSubjects  ʨʬʎ˅ ʮɂ ˂Ịʍ ɐɰɭʚʤɂ ʡʦɕʬ˄ ́ʯɂ ʨɛʫ .̓ɱɩɜɂemit  ɞɰɄɩ ʳʫObservable.ᾢήɂ... ᵷ 

 ˃ȵ ʮɂ ɄʬʝSubscription  ɂɯʶ ˂Ịʍ ʭɕ˄Subject  ʹʯȺʕȵɱʚ˄ ʔʻɵ ʳʫ ʭˈʚʤɂ ɂɯʶ ɭʎɈ Subscription  ʭɓ ɑʬˈʙ ˃ȵ ʋʖɦ˄ ᶗʺ

 Ʉʸʤ ʨʬʍemit ʹʦɋʙ ́ʯɂ ˂Ịʍ Ṕḛʒɕʫ ȲɄɺhȺɇ ɗʬʙ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʯɂ ɄɦʁṔḘʕɂ ̒ʤ 
ᴮ
ᶚɛʬʕ ᵷSubject ʹʤ ʨʬʎɈ ɗʬʙ ʭə ʳʫʺ ᵷ

Subscription  ˍ☿AppComponent  ʮɂ ʏˈʆɕɶɔ ˌʠʤȵɱʚɓ ʭˈʚʤɂ ʹʱʫȹ ɗɡɕɥɂ ʡʚˈɋʆɓ ʳʫ ʮḛʎʫ Ȳɳɟ ˍ☿ʺ ᵷ ɒɄʯɄˈɋʤɂ ˂Ỉ

 Ʉʸʤ ʨʬʎ˅ ὃỮʤɂemit  ʨʬʎɈ 
ᴮ
Ʉʂ˄ɂ ɗʬʙ ʡʤɯʤ Ṕḛʒɕʑɂ ɂɯʁSubscription  ˌʰɄə ᵷṔḛʒɕᶽɂ ɂɯʶ ʳʫ ʭˈʚʤɂʺ ɒɄʯɄˈɋʤɂ ˁʚʦɕɓ ˌʠʤ

 ʡʚ̍ɋʆɓ ʪɭɪɕɶʫ ʪ̒ʚ˄ Ʉʫɭɦʍ 
ᴮ
ᶚɛʫ ȵɭɋ˄ ́ɕʦʎɟ̋ᵷʡʚ̍ɋʆɓ rʫ Ȳɳᾒήɂ ɂɯʁ ˂Ỉȹ ʨʚɕ̡̍ʤ ʮḛʎʫ ɰɲ ˂Ịʍ ʇʒʂʤɄɇ  ʵɯʶ ˌʖʕ

 ɂɯʶ ʮȺʕ ɑʤɄᾚήɂSubscription ɛʤɂ ʳʤ ˌʰɄȵɱʚ˄  Ʉʸʤ ʨʬʍ ʭɓ ɒɄʯɄˈɇ ˃ȵemit  Ʉʬʯɂʺ ᵷʨɋʙ ʳʫȵɱʚˈɵ  ɂɯʶ ɭʎɈ ʭˈʚʤɂ

Subscription. 

 ˃ɜ ɑʚɇɄɶʤɂ ʭ̍ʚʦʤ ʭɕẛẁ ᶗ ʡʚ̍ɋʆɓ ̱☿ ʡʯȵ ɑʤɄɥ ̱☿ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʤɯʤSubscription  ˂Ịʍ ʭɕ˄ ɭ˄ɭɟObservable  ʮȺʕ

 ɂɯʶSubject .ʡʤ ʨʂʕᶟɂ ʨᾚήɂ ʻʶ 

ʢɄɛʫ ˌʆʎʱʤʺ :ˍỈɄɕʤɄʞ ᵷɧˈʁʻɕʤ 

Яв Сapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Subject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subje ct  = new Subject <string >();  

 

  constructor ()  {  

:ɑʬʸʫ ɑʊɥᶚʫ  ʌɂ̒ʯȵ ʏ̍ʬɟ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭʦʍɂSubjects  Ʉyʦʬʍ ʭɓ ʭ̍ʙ ɭɟ̒ ˄ʨʁ ʡʦʕ ̱┤ ɰ̋ɭɓemit  ˃ȵ ʨɋʙSubscription 

 ɂɯʸʤ ɄẛẁȲɂɱʙ ʭɕˉɵ ʨʶ ɑʬˈʙ ʡʤɄʱʶ ʮɄʞ ɂɮ ʺ ᵺᶗ ʪɂSubscription ʨɋʙ ɑʬˈʙ ˃ȵ ɐȲɂɱʚɇ ʪʻʚɓ ᶗ ʌɂʻʯȵ ʡʤɄʱʶ ɝˈɦɇ ᵺᶗ ʪȵ  ˃ȵ

Subscription  Ʉyʦʬʍ ʭɓ  ɑʬ̍ʙ ˃ȵ ȵɱʚɓ Ʉʬʯ̋emit  ˃ȵ ʨɋʙ ʭ̍ʚʤɂ ʏ̍ʬɟ ɐȲɂɱʚɇ ʪ̒ʚɓ ̓ɱɩȵ ʌɂ̒ʯȵ ʡʤɄɦʁ  ̋ᵷɻɭʎɈsubscription 

 ʡʤɄʱʶʺ Ʉyʦʬʍ ʭɓ ɑʬ̍ʙ ɱɩȳ ɐȲɂɱʚɇ ʪ̒ʚɓ ̓ɱɩȵ ʢɂ̋ɬemit  ˃ȵ ʨɋʙSubscription ˃ȵ ɭʎɈ ˌɔȶɓ ὃỮʤɂ ʭˈʚʤɂ Ʉʫɂ ᵷSubscription 

 ˃ȵ ɭʎɈ ɑʬˈʙ ˃ᶟ ʭˈʚʤɂ ʵɯʶ ɐȲɂɱʚɇ Ʉʸʎˈʬɟ ʪʻʚɓ ɝˈɥ ɑẛẀɄɺɖʫ ʌɂʻʯᶟɂ ʏˈʬɡʕSubscription. 



 

̷̼ 

    //  emit first value  

    this .subject. next ( 'value  one' );  

 

    //  subscription  1 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscription  1:' ,  value );  

    });  

 

    //  emit second value  

    thi s.subject. next ( 'value  two' );  

 

    //  subscription  2 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscription  2:' ,  value );  

    });  

 

    //  emit third value  

    this .subject. next ( 'value  three' );  

  }  

}  

 
 

 ʮḛʱəɂ Ʉʱ˄ɭʤ ʋɥᶚʯSubscription  ʨʬʎɈ Ʉʱʬʙʺemit  ʨɋʙ ɐɱʫ ᵷɒɄʯɄˈɋʤɂ ʳʫ ɑʍʻʬᾒᾇSubscription ɑ̍ʯɄɛʤɂ ɐɱʑɂ̋ ᵷʢ̋ɜɂ 

 ɭʎɈSubscription  ɭʎɈ ɑɛʤɄɛʤɂ ɐɱʑɂ̋ ʢ̋ɜɂSubscription :ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷ̩hɄɛʤɂ̋ ʢ̋ɜɂ 

 

 ʢ̋ɂ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚʯsubscription  ʭʤȵɱʚ˄  ʨʬʍ ʭɓ ʹʯᶟ ˂Ỉʺᶟɂ ɑʬˈʚʤɂemit ɯʶ ʨˈʎʖɓ ʭɕ˄ ʮɂ ʨɋʙ ɑʬˈʚʤɂ ʵɯʸʤ ɂ

subscription Ʉʬʱˉɇ ᵷȵɱʙ  ɑɛʤɄɛʤɂʺ ɑˈʯɄɛʤɂ ɑʬˈʚʤɂʹʯᶟ  ʨʬʍ ʭɓemit  ɂɯʶ ʨˈʒɺɔʺ ʨˈʎʖɓ ɭʎɈ ɄʸʤSubscription ɷʖʯʺ ᵷ

 ʏʫ ʏʁʻʤɂSubscription  ʨʬʍ ʭɓ ὃỮʤɂ ʭ̍ʚʤɂ ̓̒ɵ ˁʚʦɕ˄ ʭʤ ɝ̍ɥ ̩hɄɛʤɂemit .ʵɭʎɈ Ʉʸʤ 



 

̸̼ 

ɯɉʺ rʫ ʌ̒ɦʤɂ ɂɯẛẀ ɑʚʦʎɕʑɂ ʭ̍ʁɄʖʑɂ ʭʁɂ ɑ̍ʆʒɕɇ Ʉɦʬʙ Ʉɦʯɂ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh ʡʤSubjects ʌʻʱʤɂ ˂Ỉȹ ʮᶝɂ ʨʚɕʲʯ ʔʻɵʺ ᵷ

 ʻʶʺ ˌʰɄɛʤɂReplaySubject. 

8-2- ReplaySubject: 

 Ʉyʤ ʨʬʍ ʭɓ ὃỮʤɂ ɑʚɇɄɶʤɂ ʭ̍ʚʤɂ ʏ̍ʬɟ ʢɄɵɰȺɇ ʌ̒ɦʤɂ ɂɯʁ ʪ̒ʚ˄ ʛɇɄɶʤɂ ʌ̒ɦʤɂ ɷʟʎɈ ̒ʁʺemit  ˃ȵ ʨɋʙSubscription 

 ʨʬʎɈ ʪʻʚ˄ ʭə ʳʫʺ ɭ˄ɭɟemit  ʨʠʤ ˃ɬɄʍ ʨʠɺɈsubscription ʳʟʤʺ ʛɇɄɶʤɂ ʢɄɛᶽɂ ɷʖʯ ʛˈɋʆɕɇ ʪʻʚʱʤ ɧˈʁʻɕʤʺ ᵷ

 ʪɂɭɪɕɵɄɇReplaySubject  ˍ☿ ɑʆˈɶɌʤɂ ɒᶚ˄ɭʎɕʤɂ ʃʎɈ Ȳɂɱɟ ʺLogic:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  ReplaySubjec t  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject  = new ReplaySubject <string >();  

 

  constructor ()  {  

    this .subject. next ( 'v alue  one' );  

    this .subject. next ( 'value  two' );  

 

    //  subscription  1 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscription  1:' ,  value );  

    });  

 

    //  subscription  2 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscripti on 2:' ,  value );  

    });  

 

    this .subject. next ( 'value  three' );  

  }  

}  

 
 

 Ʉʱʦʬʍ Ʉʱʯɂ ʻʶ ʹɇ Ʉʱʬʙ ˃ɯʤɂ ʨ˄ɭʎʤɂ ʋɥᶚʯ Ʉʬʝʺemit  ʏˈʬɟ ʨɋʙ ʮḛɕʬˈʚʤSubscriptions  ᶚGʝ ɭʎɈ ʭə rʫ̋

ᴬʤɂSubscriptions  ʨʬʎɈ Ʉʱʬʙemit :ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ ̓ṔḚʤ ʮɕɂ̋ ᵷɑɛʤɄə ɑʬ̍ʚʤ 



 

̼̹ 

 

 ʪɄʙ ʋɥᶚʯ ˍ☿Subscription  ʨʬʍ ʭɓ ὃỮʤɂ ʭ̍ʚʤɂ ʏ̍ʬɟ ɐȲɂɱʚɇ ʢ̋ɜɂemit  ɂɯʶ ʨɋʙ ɄʸʤSubscription ˍ☿ ʭə ʳʫʺ ᵷ

Subscription  ̓ɱɩȵ ɑʬ̍ʙ ʡʤɄɦʁ ʮɂ ɭɟ̋ ᵷɑʚɇɄɶʤɂ ʭ̍ʚʤɂ ʏ̍ʬɟ rʫ ὂ♫ɕʯɂ ɄʫɭʎɊ̋ ᵷɒɂ̒ʆᾟήɂ ɷʖʯ ʛ̍ɋʆɕɇ ʪɄʙ ̩hɄɛʤɂ

 Ʉʸʤ ʨʬʍemit  ʳ˄ɯʶ ɭʎɈSubscription ʬˈʚʤɂ ʵɯʶ ɐȲɂɱʚɇ ʪɄʙ ʡʤɯʤ ˍ☿ ɑSubscription  ̱☿ ɄẛẁȲɂɱʚɇ ʪɄʙ ʭə rʫ̋ ʢ̋ɜɂ

Subscription .ˌʰɄɛʤɂ 

ʦAʤ ɬɭɦ
ᴲ
ʯ ʮɂ ʏ̍ʆɕɶh ɄʬʝReplaySubject  ɗʚɋɵ ὃỮʤɂ ʭˈʚʤɂ ɬɭʍSubscription  

ᴮ
ᶚɛʬʕ ᵷ́ʤ Ʉʁɰɱʬʯ ʮɂ ɭ̂ɱ

ᴲ
ʯ̋ ʨʬʎɈ Ʉʱʬʙ

emit " ɑʬˈʚʦʤvalue one ʨʬʎɈ Ʉʱʬʙ ʭə ʳʫʺ "subscribe  ʨʬʎɈ Ʉʱʬʙ ʭə ʳʫʺemit  ɑʬˈʚʦʤ"value two Ʉʱʦʬʍ ʭə ʳʫʺ "

subscribe  Ʉʱʦʬʍ ɂṔḛɩȵʺ ˌʰɄəemit  ɑʬˈʚʦʤ"value three" ˍ☿ ˍẻˈɋʆʤɂ ʏʁʻʤɂ ˍ☿ ʹʯȺʕ ᵷReplaySubject  ʨʬʎɈ ʪʻʚ˄ ʔʻɵ

 Ʉʸʦʬʍ ʭɓ ὃỮʤɂ ʭˈʚʤɂ ʏˈʬᾒή ɐȲɂɱʙemit  ʏˈʬᾒήSubscriptions ʮɄʞ ɑʤɄɥ ˍ☿ ɭˆɱʯ ʻʤ ɂɮɄʫ ʳʟʤʺ ᵷʛɇɄɶʤɂ ʢɄɛᶽɂ ˍ☿ Ʉʬʝ ᵷ

 ɱ
ᴲ
ʯ ʭ̍ʙ ʡʤɄɦʁ ɂɯʶ ɗʚɋɵ ɑʬˈʙ ɱɩȳ ʇʚʕ ɭˆSubscription  ʵɯʶ ˌʖʕ ᵷɄʸʤɄʬʶɂ ʭɕˈʕ ˍ♀Ʉɋʤɂ Ʉʫɂ ᵷʇʚʕ ɄẛẁȲɂɱʙ ɭˆɱʯ ὃỮʤɂ ˍỘ

:ˍỈɄɕʤɄʞ ᵷʛɇɄɶʤɂ ɬʻʠʤɂ ɧɋɾ˄ ɑʤɄᾚήɂ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  ReplaySubject  }  from  'rxjs' ;  

 

@Component({  

  select or:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  subject  = new ReplaySubject <string >( 1);  

 

  constructor ()  {  



 

̼̺ 

    this .subject. next ( 'value  zero ' );  

    this .subject. next ( ' value  one' );  

 

    //  subscription  1 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscription  1:' ,  value );  

    });  

 

    this .subject. next ( 'value  two' );  

 

    //  subscription  2 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscrip tion  2:' ,  value );  

    });  

 

    this .subject. next ( 'value  three' );  

  }  

}  

 
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

 ʇʚʕ ɐɭɥɂʺ ɑʬˈʙ ɐȲɂɱʙ ʭɓ ʹʯɂ ʋɥᶚʯ ˃ȵ ɗʚɋɵ ὃỮʤɂ ʭˈʚʦʤSubscription ʮɂ ɝˈɦɇ ᵷSubscription  ʮḛɕʬ̍ʙ ́ɕʚɋɵ ʢ̋ɜɂ

 Ʉʬʶvalue zero ̋value one ʙ ʭɓ ʳʟʤʺɐṔḛɩᶟɂ ɑʬˈʚʤɂ ˍỘʺ ʇʚʕ ɐɭɥɂʺ ɑʬˈʙ ɐȲɂɱ value one ɑʬˈʚʤɂ ɗɓȵ ʭə ʳʫʺ ᵷ

value two  ɂɯʶ ɭʎɈSubscription  
ᴮ
Ʉʂ˄ɂ ɄẛẁȲɂɱʚɇ ʪɄʙ̋ᵷ ʭɓ ʭə ʳʫʺ ʨˈʎʖɓ Subscription  ɘᶚə ́ʚɋɵ ̓ɱʯ Ʉʬʝ̋ ̩hɄɛʤɂ

 ʭʶ ʭˈʙvalue zero, value one and value two ʮȺʕ ˃ɬɄʎʤɂ ʏʁʻʤɂ ˍ☿ʺ ᵷReplaySubject  ̒ ɵ ʏˈʬɟ ɐȲɂɱʚɇ ʪʻʚ˄ ʔ

 ʭʙɰ Ʉʯɰɱʫ Ʉɦʯɂ Ʉʬɇ rʟʤ̋ ɑʚɇɄɶʤɂ ʭ̍ʚʤɂ1  ɑʬˈʙ ɱɩȳ ˍỘʺ ɐɭɥɂʺ ɑʬˈʙ ʇʚʕ ȵɱʙ ʹʤvalue twoɑʬˈʚʤɂ ɐȲɂɱʚɇ ʪɄʙ ɄʶɭʎɊʺ ᵷ 

 ᶚʟʤ ɐṔḛɩᶟɂSubscriptions .ɄʬʁɭʎɈ ɗɓȵ Ʉẛẃɜ ˃ɬɄ̍ɕʍɂ ʨʠɺɈ ̩hɄɛʤɂ̋ ʢ̋ɜɂ 



 

̼̻ 

˃ȵ ɱˆɱʬɓ ʏˈʆɕɶʲʕ ɗɇɄə ɷˉʤ ʵɱˆɱʬɕɇ Ʉʱʬʙ ˃ɯʤɂ ʭʙɱʤɂ ɂɯʶʺ  Ʉẛṿɱʚ˄ ʮɂ ɭ̂ɱ
ᴲ
ʯ ὃỮʤɂ ʭ̍ʚʤɂ ɬɭʍ rʍ ṔḗʎƎ˅ ɝ̍ɦɇ ɻɭ̂ɱʯ ʭʙɰ

ReplaySubject. 

 ˃ȵ ʮȺɇ ʡʚ̍ɋʆɕɇ ʭɕyʫ ɗɦʝ ɂɮȹ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʤɯʤSubscription ʭˈʚʤɂ ʏˈʬɟ ˁʚʦɕ˄ ʮȵ ɭɇᶗ ɄʸʂʎɈ ʺɂ  ɂɯʶ ʳʫ

Observable  
ᴮ
ɯȼɭɦʎʕ ʌʻʱʤɂ ɂɯʶ ʮ̒ʠ˄ ɭʙ .ʡʤ ʨʂʕᶟɂ ʨᾚήɂ 

8-3- AsyncSubject: 

 ̒ ʱʤɂ ɂɯʶ Ʉʫɂ Ʉʸʤ ʨʬʍ ʭɓ ɑʬˈʙ ɱɩȳ ɐȲɂɱʚɇ ʪʻʚ˄ ʻʸʕ ʌemit  ˃ᶟSubscription  ʨʬʍ ʭɓ Ȳɂʻɵemit  ʺɂ ʨɋʙ ɑʬˈʚʤɂ ʵɯʸʤ

 ɂɯʶ ɭʎɈsubscription ɂɯʁ Ṕḛɹȶɓ ʭɕ˄ ʮɂ ʄṔḘɺƎ˅ rʟʤ̋ ᵷObservable  ʹʯɂ ˂Ịʍcomplete .ʭˈʚʤɂ ʵɯʶ ɐȲɂɱʙ ʭɕ˄ ˌʠʤ 

ᵷʌʻʱʤɂ ɂɯʶ ʪɂɭɪɕɵɄɇ ʳʟʤʺ ʛɇɄɶʤɂ ʢɄɛᶽɂ ɷʖʯ ʛˈɋʆɕɇ ʪʻʚʱʤʺ :ˍỈɄɕʤɄʞ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  AsyncSubject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject  = new AsyncSubject <string >();  

 

  constructor ()  {  

    this .subject. next ( 'value  one' );  

 

    //  subscription  1 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscription  1:' ,  value );  

    });  

 

    //  subscription  2 

    this .sub ject. subscribe (( value )  => {  

      console. log ( 'Subscription  2:' ,  value );  

    });  

 

    this .subject. complete ();  

  }  

}  

 
 

 ɂɯʁ ɱɹȸ
ᴲ
ʯ ʮɂ ɭɇᶗ ʋɥᶚʯObservable  ʹʯɂ ˂Ịʍcomplete Ʉʸʦʬʍ ʭɓ ɑʬˈʙ ɱɩȳ ɐȲɂɱʙ ʭɕ˄ ˌʠʤ ᵷemit ʨɋʙ ɗʯɄʞ Ȳɂʻɵ ᵷ

 ɭʎɈ ʺɂSubscription:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ ᵷ 



 

̼̼ 

 

 Ʉʸʤ ʨʬʍ ʭɓ ɑʬˈʙ ɱɩȳ ɐȲɂɱʚɇ ʪɄʙ ʋɥᶚʯemit  ᶚGʝ ̱☿Subscriptions. 

ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʤɯʤ  ˍ☿ ɑʬˈʙ ˃ȵ ɐȲɂɱʙ ʭɕ˄ ᶗ ʮɂ ʡɟɄˈɕɥɂ ʮɄʞ ɂɮȹObservable  ɂɯʶ ʳʫ ȲɄẛṥʯᶗɂ ʭɓ ɂɮȹ ᶗȹObservable 

ɑʬ̍ʙ ɱɩȴɇ ʭɕyʫ 
ᴮ
Ʉʂ˄ɂ̋ ʇʚʕ.ɻɭ̂ɱ

ᴲ
ɓ ˃ɯʤɂ ̒ʁ ʌ̒ɦʤɂ ɂɯʁ ʨʎʦʕ ᵷ 

8-4- BehaviorSubject: 

ʫr ṔḗɕʎƎ˅ ɭʙ ʌ̒ɦʤɂ ɂɯʁ̋  ʌ̒ɦʤ 
ᴮ
ɄʫɄʬɓ ɑẛẀɄɺʫ ̒ʁ  ̋ᵷ

ᴮ
Ʉʫɂɭɪɕɵɂ ɄʁṔḙʝȵ̋ ʌɂ̒ʯɜɂ ɱyɹȵReplaySubject(1) ʱʬʙ ʢɄɥ ˍ☿ Ʉ

 ʭʙɰ Ʉyʤ ɱ̂ɱʬɕɇ1 Ʉʸʤ ʨʬʍ ʭɓ ɑʬˈʙ ɱɩȳ ɐȲɂɱʚɇ ʪʻʚɓ ɝˈɦɇ ᵷemit  ˃ȵ ʨɋʙ Ʉʶɬʻɟʺ ʢɄɥ ˍ☿Subscription ʘɱʖʤɂ̋ ᵷ

.ṔḘʫɂɰɄɇ ʨʠɹ ˂Ịʍ ̩ʫɂɳʤɂ ʨʠɺɈ ɑ̍ȼɭɋʫ ɑʬ̍ʙ ʨɋʚɓ ɄẛẃɄɇ ʌɂ̒ʯɜɂ ̱♀Ʉɇ rʍ ṕḛʬɕɓ Ʉɦʁ Ʉẛẃɂ ɭ̍ɥ̒ʤɂ 

 ʛɇɄɶʤɂ ʢɄɛᶽɂ ɷʖʯ ʛˈɋʆɕɇ ʪʻʚʱʤ ɧˈʁʻɕʤʺ:ˍỈɄɕʤɄʞ ᵷʌʻʱʤɂ ɂɯʶ ʪɂɭɪɕɵɄɇ ʳʟʤʺ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  BehaviorSubject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject  = new BehaviorSubject <string >( 'value  one' );  

 

  constructor ()  {  

 

    //  subscription  1 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscription  1:' ,  value );  

    });  

 

    this .subject. next ( 'value  two' );  

 

    //  subscription  2 

    this .subject. subscribe (( value )  => {  

      console. log ( 'Subscription  2:' ,  value );  

    });  

 

    this .subject. next ( 'value  three' );  



 

̼̽ 

  }  

}  

 
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

 ʛɇɄɶʤɂ ʌʻʱʤɂ ˍ☿ ʢɄɛʬʦʤ ɑẛẀɄɺʫ ɑɡˈɖʱʤɂ ʮɂ ʋɥᶚʯReplaySubject  ʭʙɱʤɂ ʹʤ ɱˆɱʬɕɇ Ʉʱʬʙ Ʉʫɭʱʍ1 ɒɂʻʆᾟήɂ ɤɱɺʤ Ʉʫɂ ᵷ

 ʌʻʱʤɂ ʳʫ Ṕḛʒɕʫ Ʉʱʕɱʍ ɑ˄ɂɭɋʤɂ ˍ☿ ὃ♫ʕ ᵷʌʻʱʤɂ ɂɯʶ ˍ☿ ɗəɭɥ ὃỮʤɂBehaviorSubject  ɑ̍ɾʯ ɑʬ̍ʙ Ʉyʤ Ʉʯɰɱʫ̋value one 

 ʨˈʎʖɓ ʭɓ ɄʶɭʎɊʺSubscription  Ʉʸʤ ʨʬʍ ʭɓ ʇʚʕ ɐɭɥɂʺ ɑʬˈʙ ɭɟʻ˄ ʹʯɂ Ʉʬɉʺemit  ʡʤɯʦʕ ᵷṔḛʒɕᶽɂ ɂɯʶ ʗˆɱʎɔ ɭʱʍ ȲɄʱəɂ

 ɂɯʶ ˍ☿ ɄẛẁȲɂɱʙ ʭɓSubscription ʨʬʍ ʭɓ ʭə ʳʫʺ ᵷemit  ̱Ộ̋ ̓ɱɩȵ ɑʬ̍ʚʤvalue two  ̱☿ ɄẛẁȲɂɱʙ ʭɓ 
ᴮ
Ʉʂ˄ɂ̋Subscription 

ʎ̍ʖɓ ʭɕ˄ ʭʤ ʮɕɂ ˂Ỉȹ ̩hɄɛʤɂ ʮɜ ʢ̋ɜɂ ʨˈʎʖɓ ʭɓ ʭə ʳʫʺ ᵷʹʦSubscription  ʭɓ ʭˈʙ ɭɟʻ˄ ʨʶ ɝɦɋʤɂ ʭɕ˄ Ʉʶɭʱʍʺ ᵷˌʰɄɛʤɂ

 Ʉʸʤ ʨʬʍemit ʹʤ Ʉʱʖˆɱʎɔ ɑ˄ɂɭɇ ˍ☿ Ṕḛʒɕʬʦʤ ɄẛṿɄʆʍȹ ʭɓ ὃỮʤɂ ɑʬˈʚʤɂ ɐȲɂɱʙ ʭɕˉɵ ʭˈʙ ʡʤɄʱʶ ʳʟ˄ ʭʤ ʢɄɥ ˍ☿ ᵺᶗ ʪɂ ʹʦɋʙ  ˍỘʺ

value one ɂɯʶ ʨɋʙ ɑʬˈʙ ɱɩȳ ɯɩȵ ʭɕˉɶʕ ʭˈʙ ʡʤɄʱʶ ʮɄʞ ʢɄɥ ˍ☿ Ʉʫɂ ᵷSubscription  Ʉʫ ʻʶʺ ᵷɄẛẁȲɂɱʙ ʭɕ˄ ˌʠʤ ˌʰɄɛʤɂ

 ɑʬ̍ʙ ɭɟ̒ ˄ɝ̍ɥ 
ᴮ
ᶚʎʕ ɘɭɥ ˍỘvalue two .ɄẛẁȲɂɱʙ ʭɓ ʡʤɯʤ 

 ʀɱʎɕɶh ̱ỈɄɕʤɂ Ȳɳᾒήɂ ̱☿̋ ᵷʌɂ̒ʯɜɂ ɻɯʁ ̱☿ ɒɄ̍ɦʚɕʤɂ ɏʦʑɂ̋ ʭʁɂ ʀɂɱʎɕɵɂ̋ ʨ̍ɾʖɓ̋ ɤɱɹ ʭɓ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʤɯɉ̋

 ʏʫ ʨʫɄʎɕʤɂ ɭɦʍ Ʉyʤ ɻɄɋɖʯᶗɂ ɏɡ˄ ὃỮʤɂ ɒɄʊɥᶚʑɂ ʃʎɈ 
ᴮ
Ʉ̂̒ɵSubjects. 

 

8-5- ʏʫ ʨʫɄʎɕʤɂ ɭʱʍ Ʉʸʤ ʵɄɋɖʯᶗɂ ɏɡ˄ ɒɄʊɥᶚʫSubjects: 

ʨᾚήɂ ̱Ộ ̋ɂ Ʉyʤ ɞɄɕɦɓ ʮ̒ʠɓ ʮɂ ɐɰ̋ɱʂʤɄɇ ɷ̄ʤ ɒɄʊɥᶚʑɂ ɻɯʁ ʨᾚήɂ Ṕḗɕʎ˅ ʹɕʬʙ ˃ɯʤɂ ʨʂʕᶟɂ Ʉʸʤ  ɐṔḛɶʫ ˍ☿ ʡʸɟɂʻɓ ɭʙ ʺɂ

 ɑɋɕʟʫ ʏʫ ʡʦʫɄʎɔ ʺɂ ʡʬʦʎɔRxjsɄʁɭʁɄɺɔ ɭʙ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʯɜ Ʉɦʁ Ʉʁɱʝɮɂ ʮɂ ɗɌɋɥȵ rʟʤ̋ ᵷ  ˍ☿ ɑʤɄʚʫ ˍ☿ ʺɂ Ʉʫ ɐɰʺɬ ˍ☿



 

̼̾ 

ɗʯṔḘʯᶗɂ ̱☿Ʉʞ̋ ʨʫɄɹ ʏɟɱʫ ʂ ʮɮȺɇ ɆɄɕʟʤɂ ɂɯʁ ʮ̒ʠ˄ ̩ʠʤ ɄyᾚὟ̋ɂ ʔ̒ɵ ʡʤɯʤ̋ ᵷʇ̍ɶɌʤɂ ɷɌʦʤɂ ʃʎɈ ʡʤ ɏɌɶɔ ɭʙ̋ ᵷ

 ɑɋɕʟʫ ʪɂɭɪɕɵɂ ʳʫ ʳʟʬɕ˄ ʮɂ ɭˆɱ˄ ʭʦʎɕʫ ˃ᶟRxjs  ʏʫʺ ʪɄʍ ʨʠɺɈAngular .ɼʻɾᾟήɂ ʹɟʺ ˂Ịʍ 

8-5-1- ɑʤɂɭʤɂ ʪɂɭɪɕɵɂpipe  ʏʫSubjects: 

ˈɋʆɇ ɑʤɂɭʤɂ ʢɄᾚήɂ ɑʎpipe  ̱Ộ Ʉʫ ʔɱʎɔ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ɏʤɄʆƎʫ ɗɶʤ̋ ɐṔḛɛʝ ɒɄʖʙ̋ Ʉyʎʫ Ʉɦʤ̋ ᵷɄyʤ ʘɱʆɕʯ ʭʤ ʮɕɂ ˂Ỉȹ

 ˂Ỉȹ ɄẛṥʕɄʁɂ ɭʱʍ ʻʶ ʮᶝɂ ɄʱʬẛẄ Ʉʫ Ʉʬʯɂʺ ᵷɄʸʫɂɭɪɕɵɂ ʺɂ ɑʤɂɭʤɂ ʵɯʶSubjects ɘɭɦ˄ ʔʻɵ ˃ɯʤɂ Ʉʫ ɘɭɦɕʯ ʔʻɵ Ʉʫ ʻʶʺ ᵺ

.ɑʫɬɄʚʤɂ ɱʆɵᶗɂ ˍ☿ ʹʱʍ 

 ɑʤɂɭʤɂ ɑʕɄʁȹ ɭʱʍpipe  ʏʫSubjects  ɧɋɾ˄ ʔ̒ɵ ɣɓɄɦʤɂ ̱☿ ɑʎɊɰɜɂ Ʉyʍɂ̒ʯȶɇObservable  ʏˈʬɟ ˌʖɕʲɓ ʡʤɯɉʺ ᵷ˃ɬɄʍ

 ɂɯʶ Ʉʸʟʦɕʬ˄ ʮɄʞ ὃỮʤɂ ɒɂṕḛᶽɂSubjects:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˍ☿ Ʉʬʝ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Subject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject  = new Subject <string >(). pipe ();  

 

  constructor ()  {  }  

}  

 
 

 Ṕḛʒɕʑɂ ˂Ịʍ ɱɹȸʑɂ Ʉʯɰɱʫ ̒ʤ̋subjectʤ ɱʸʊ˄ ʔʻɵ ᵷ:ˍỈɄɕʤɂ ɧˈʬʦɕʤɂ Ʉʱ 

 



 

̼̿ 

 ɧɋɽȵ Ṕḛʒɕᶽɂ ɂɯẛẀ ɼɄᾟήɂ ʌʻʱʤɂ ʮɂ ʋɥᶚʯObservableʯɂ ˂Ịʍ ʹɕȿˈẛṥɇ Ʉʱʬʙʺ Ṕḛʒɕᶽɂ ɂɯʶ Ʉʱʕɱʍ Ʉʱʯᶟ ʏʙʻɕʫ Ṕḛʑ ɂɯʶʺ ᵷ ʹ

 ʌɂʻʯȵ ɭɥȵSubjects ʌ̒ɦʤɂ rʫ ɭɥɂ̋ r˄Ṕḛʒɕʫ ʔɱʎ
ᴲ
 hʮɂ Ʉẛṧʫ ɐɬɭʎɕʫ ʢ̒ʦᾚήɂ ɑʚ̍ʚɥ ᵺʨᾚήɂ ̒ʁ Ʉʫ ʮɮȹ ᵷSubject  ɱɩᶝɂʺ

 ʌʻʱʤɂ ʳʫObservable ɒɂṕḛʬʫ rʫ ɭ̍ʖɕɶh ʮɂ Ʉʯɬɰȵ ɂɮȹ ɝ̍ɦɇ ᵷSubject  rʫ ɐɬɄʖɕɵᶗɂ Ʉʯɬɰȵ ɂɮ̋ ᵷʢ̋ɜɂ Ṕḛʒɕʑɂ ʪɭɪɕɶh

 ɂɯʶ ɣɓɄʯSubject  ɑʤɂɭʤɂ ʏʫpipe :ˍỈɄɕʤɄʞ ᵷˌʰɄɛʤɂ Ṕḛʒɕᶽɂ ʪɭɪɕɶʲʕ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable,  Subject  }  f rom 'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject  = new Subject <string >();  

  private  observable  = new Observable <string >();  

 

  constructor ()  {  

    this .observable  = this .subject. pipe ();  

  }  

}  

 
 

 ʪɭɪɕɶʰ ʭə ʳʫʺ ɱɩȳ ɱʆɵ ˍ☿ ɑȾˈẛṥʤɂʺ ˍạʫɱɇ ɱʆɵ ˍ☿ Ṕḛʒɕʫ ʗˆɱʎɕɇ ʪʻʚʯ ɝˈɥ ᵷ˃ɭʤ ʨʂʖᶽɂ ʻʶʺ ɱɩȳ ʨɥ ʡʤɄʱʶʺ

 ɑʤɂɭʤɂpipe  ́ʯɂ ˂Ịʍ ɻṔḛ̍ʒɔ ʮ̋ɭɇ ʌ̒ɦʤɂ ˂Ịʍ ɑʊʕɄᾚᾇɂ ʏʫObservable:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Subject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject :  Subject <string >;  

 

  constructor ()  {  

    this .subject  = new Subject ();  

    th is .subject. pipe ();  

  }  

}  

 
 

:̱ỈɄɕʤɄʞ ᵷṔḛʒɕ˄ ʭʤ ́ʍ̒ʯ ʮɂ ɭɡʯ ʔ̒ɵ ᵷṔḛʒɕʑɂ ʘ̒ʕ ɐɰȶʖʤɂ ɱɹȸʫ Ʉɦʎʁ̋ ̒ʤ̋ 



 

̼̀ 

 

 ʨ̂̒ɦɕɇ ʪ̒ʚɓ ʮɂ ɆɄɋɵɜɂ rʫ ɏɌɵ ˃ɜ ɒɬɰȵ ʢɄɥ ̱☿̋Subjects  ˂ỈȹObservable  ɑɽɄᾟήɂ ɒɂṕḛʬᶽɂ ʏˈʬɡɇ ʈɄʖɕɥᶗɂ ʏʫ

ᴬʤɄɇSubjects.ʡʤ ɏɵɄɦʫ ʮ̒ʠ˄ ɭʙ ̱ỈɄɕʤɂ ʭɶʚʤɂ ʮȺʕ ᵷ 

8-5-2- ʃʎɈ ʪɂɭɪɕɵɂOperators ʍ rʍ 
ᴮ
Ʉʁ̒Subjects: 

 ʌɂ̒ʯȵ rʫ ʌ̒ʯ ˃ȵ ʨ̂̒ɦɕʤ 
ᴮ
ᶗ̋ɂSubjects  ˂ỈȹObservable  ɑʤɂɭʤɂ ʪɂɭɪɕɵɂ ʮ̋ɭɇ ˃ɬɄʍpipe ̓ɱɩȵ ɑʤɂɬ ʪɭɪɕɶ̡ʕ ᵷ

 Ʉʸʬɵɂas Observable:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable,  Subject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject :  Subject <string >;  

  private  observable :  Observable <string >;  

 

  constructor ()  {  

    this .o bservable  = this .subject. asObservable ();  

  }  

}  

 
 

 

 



 

̷̽ 

:ˍỈɄɕʤɄʞ ᵷɭɥɂʺ ɱʆɵ ˍ☿ ʺɂ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable,  Subject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  subject  = new Subject <string >();  

  private  observable  = this .subject. asObservable ();  

 

  constructor ()  {}  

}  

 
 

 ɒɂṕḛʬʫ ʏ̍ʬɟ rʫ ɭ̍ʖɕɶh ʗ̍ʝ ʭʦʎɕɦʤ ɼɄɩ Ȳɳᾒήɂ ɂɯʁ 
ᴮ
ɄʚɇɄɵ ɒɱɹȵ Ʉʬʝ̋Subjects  ʢᶚɩ ʳʫObservable ˍ☿ʺ ᵷ

ɂ ʏˈʆɕɶʰ ɑʚˈʚᾚήɂ ɒɂṕḛʬʫ ʏˈʬɟ ʳʫ ɐɬɄʖɕɵᶗSubjects  ʛˆɱʅ ʳʍOperators Ʉʁɱʝɮɂ ʔ̒ɵ Ʉɦʁ ὃỰʯɂ ɐɰɄɹɟɂ ɰɭɡɓ̋ ᵷ

 ɻɯʁ ɤɱɺh ʭʤ ʮɕɂ ˂Ỉȹ Ʉɦʯɂ ̒ʁ ʡʤɮ ̱☿ ɏɌɶʤɂ̋ ᵷʢɄɛʫ ˃ȵ ɱʝɮ ʮ̋ɭɇ ʇʚʕ 
ᴮ
ɂɬɱɵOperators ʨʬʎʰ ʮɂ ɂɭʍ Ʉʫ ᵷemit  ʳʫ

 ɞɰɄɩObservable  ʏʫ Ʉẛṧʫ ɐɬɄʖɕɵᶗɂ ɑˈʖˈʝ ɗɥɱɹ ɭʙ ɐṕḛᶽɂ ʵɯʸʕObservable .
ᴮ
ɄʚɇɄɵ 

 ʢɂʺɭʤɂ ʵɯʶ ɱʝɯʱʤ ʮᶝɂ ɄʫɂOperators:̱ỈɄɕʤɂ ʢ̋ɭᾒήɂ ̱☿ Ʉʬʝ ᵷɄʁɱɾɦɇ ɗʬʙ ɝ̍ɥ ᵷ 

BehaviorSubject ReplaySubject AsyncSubject Subject Subjects Type 

publishBehaviour shareReplay  - publishReplay publishLast Share - publish   Operators 

9- Hot & Cold Observable: 

 ɤɱɹɂ ʮɂ ɗɌɋɥȵ ʡʤɯʤ ᵷɄẛẀ ɑɽɄᾟήɂ ɒɄˈʬɶᶽɂ ʮḛɇɂ ʭʤ ʳʟʤʺ ᵷˍỊʬʍ ʨʠɺɈ ʨɋʙ ʳʫ Ʉʸʎʫ ɄʱʦʫɄʎɔ ɭʚʤ ɒɄᾚίʆɾᶽɂ ʵɯʶ

ʺɂ ɑʤɄʚʫ ʺɂ ɐɰʺɬ ɭɡɓ ɭʙ ˌʠʤ ɒɄᾚίʆɾᶽɂ ʵɯʶ ɒɄᾚίʆɾᶽɂ ʵɯʶ ɱʝɮ ˂Ịʍ ɗɓȵ ɆɄɕʝ  ˍ☿ ˍỘʺ ɐɭ˄ɭɟ ɒɄˈʱʚɓ Ʉẛẃɂ ɭʚɕʎɔʺ

ẛẁɱʝɮ ὃỮʤɂ ʭˈʶɄʖᶽɂʺ ɒɄˈʱʚɕʤɂ ʳʫ ɴɄɵᶟɂ ̒ʁ Ʉʫ ᵷɤ̋ɱʆʑɂ ʢɂȸɶʤɂ ʮɮȹ ᵷɄʚɇɄɵ ɄHot Observable ᵺCold Observable ᵺ

 Ʉʸʤ ʨʬʍ ʭɓ ɭʙ ɒɄʯɄˈɋʤɂ ɗʯɄʞ ɂɮȹ ɑʆˈɶɈ ɑɇɄɟᶡɂʺemit  ɂɯʶ ʨɩɂɬ ʳʫObservable  ɒɄʯɄ̍ɋʤɂ ɻɯʁ ὂḒɶ
ᴲ
ɔ ɑʤɄᾚήɂ ɻɯʁ ̩ʖʕ

ᴬɇ Cold Observable ʨʬʍ ʭɓ ɂɮȹ Ʉʫɂ ᵷemit  ɂɯʶ ɞɰɄɩ ʳʫObservable ˄ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕᴬɇ ɒɄʯɄˈɋʤɂ ʵɯʶ ɑˈʬɶɔ ʭɕ Hot 

Observable. 

 ʮɂ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh 
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʬʫ̋Observable  ṔḗɕʎƎ˅ ˃ɬɄʎʤɂCold  ɄʫɂSubjects  Ṕḗɕʎ

ᴲ
ɔ Ʉyʍɂ̒ʯȵ ʏ̍ʬɡɇHot.  ɂɯʶ ʳʫʺ

 ʮɂ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh ʛʦʆɦʑɂCold Observable  ʨʬʎɔ ᶗemit  ɏʦʅ ɑʤɄɥ ˍ☿ ᶗȹSubscription ɇ ɂɯʶʺ ᵷɭ˄ɭɟʤɄ ʏɋʆ

ɦ˄ ʏˈʬɟ ʮɂ ʳʬʂˆʺ ʋʕɄSubscribers  ɷʟʎɈ ᵷɒɄʯɄ̍ɋʤɂ ˂Ịʍ ʮ̒ʦɾɦ˄ ʔ̒ɵHot Observable  ʨʬʎ˅ ɭʙ ˃ɯʤɂemit 



 

̸̽ 

 ˍ☿ ʢɄᾚήɂ ʻʶ Ʉʬʝ Ṕḛʒɕʬʦʤ Ʉʱʖˆɱʎɔ ɑ˄ɂɭɇ ɭʱʍ ɒɄʯɄˈɋʦʤBehaviorSubject  ʃʎɋʤ ɒɄʯɄˈɋʤɂ ɭʚʕ ʭɕ˄ ɭʙ ʢɄᾚήɂ ɑʎˈɋʆɉʺ

Subscribers  ɂʻʦʬʍ ʳ˄ɯʤɂSubscription  ʪɄʙ ʮɂ ɭʎɈObserver  ʨʬʎɈemit .ʭˈʚʤɂ ʃʎɋʤ 

 ʮɂ Ʉʬʝ ᵷʹɓɄʫɂɭɪɕɵɂ ʌʻʯ ʨʠʤ Ʉʬʯɂʺ ɱɩᶝɂ ʳʫ ʨʂʕȵ ʌʻʯ ʡʤɄʱʶ ɷˉʤ ɑʚˈʚᾚήɂ ˍ☿ʺObservable ) ˃ɬɄʎʤɂcold ʹʤ (

 
ᴮ
Ʉʂ˄ɂ̋ ́ɓɄʫɂɭɪɕɵɂSubjects ) Ṕḗɕʎ˅ ˃ɯʤɂhot.ʹɓɄʫɂɭɪɕɵɂ ʹʤ ( 

 
ᴮ
ɄɋʤɄʑ̋Cold Observable  ṔḗɕʎƎ˅Unicast  ɄʫɂHot Observable  ṔḗɕʎˈʕMulticast ʘɱʆɕʯ ʔ̒ɹ ̱ỈɄɕʤɂ Ȳɳᾒήɂ ̱☿ ʡʤɯʤ ᵷ

.ʨʬɡʫ ʨʠɺɈ ᵷʮḛᾚίʆɾᶽɂ ʳ˄ɯʸʤ 

10-Unicast & Multicast Observable: 

 ᵷ
ᴮ
Ʉʚɋɶʫ Ʉyʎʫ ɄɦʦʫɄʎɔ 

ᴮ
Ʉʂ˄ɂ ɒɄᾚίʆɾʑɂ ɻɯʁ̋.ɄẛẁɄᾚίʆɾʫ ɱʝɮ ʮ̋ɭɇ ɑʦɛʫɜɂ ʢᶚɩ rʫ 

 ʮɂ ɝˈɥObservable  ṔḗɕʎƎ˅ ˃ɬɄʎʤɂUnicast  ʨʠʤ ʮɂ ˃ȵ ᵷὃỲṌɂṔḘʕɂ ʨʠɺɈSubscription  ɭ˄ɭɟ ́ʤ ʮ̒ʠ˄ ɼɄᾟήɂ ʹʤɄɾɓɂ

ᴬʤɂ ʏʫ Observer ʨʬʎɈ ʪʻʚ˄ ˌʠʤemit  ʨʬʍ ʭɓ ʭˈʚʤɂ ɷʖʱɇ ɒɄʯɄˈɋʤɂ ɷʖʯ ɗʯɄʞ Ȳɂʻɵ ᵷɒɄʯɄˈɋʦʤemit  ʳʫ Ṕḙʝᶟ Ʉʸʤ

Subscription  ʨʠʤ ʮɂ ὃỲḲɄɵᶟɂ ʨɽɄʖʤɂ ˁʚɋ˄ ʳʟʤ ᵷɑʖʦɕɪʫ ɒɄʯɄˈɋʤɂ ɗʯɄʞ ʺɂSubscription  ɼɄᾟήɂ ́ʤɄɾɓɂ ̋ɂ ɻɰɄɶʫ

 ʏʫ ʹɇObserver. 

ᴬʤɂUnicast  
ᴲ
ɔ ṔḗɕʎCold Observable  Ʉʸʤ ʨʬʍ ʭɓ ɒɄʯɄˈɋʤɂ ʵɯʶ ʮɂ ˃ȵemit  ɂɯʶ ʨɩɂɬ ʳʫObservable  ʛˆɱʅ ʳʍ

Observer:̱ỈɄɕʤɄʞ ᵷɆɄɕʟʤɂ ɂɯʁ Ʉ˄Ʉɦə ̱☿ 
ᴮ
ɄʚɇɄɵ ɻɄʯɱʝɮ ˃ɯʤɂ ʢɄɛʑɂ ɷʖʯ ɭ̍ʎƎɦʤ ɧ̍ʁ̒ɕʤ̋ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  observable  = new Observable (( observer )  => {  

    observer . next (Math. random());  

  }) ;  

 

  constructor ()  {  

    //  subscription  1 

    this .observable. subscribe (( data )  => {  

      console. log ( data );  

    });  

 

    //  subscription  2 

    this .observable. subscribe (( data )  => {  

      console. log ( data );  



 

̹̽ 

    });  

  }  

}  

 
 

 ʨʬʍ ʭɓ ʹʯɂ ʋɥᶚʯ Ʉʬʝemit  ɂɯʶ ʢɄɩɬ ʳʫ ɒɄʯɄˈɋʦʤObservable  ʛˆɱʅ ʳʍObserver  Ʉʱʬʙ ɗʙʻʤɂ ɷʖʱɉʺ ᵷʹɇ ɼɄᾟήɂ

 ʮḛʱəɂ ʨʬʎɈSubscription  ɂɯʸʤObservable :ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ ᵷɒɄʯɄˈɋʤɂ ɐȲɂɱʚʤ 

 

 ʨʠʤ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ ʔ̒ɵSubscription ʨʬʍ ʭɓ emit ʹʤ ɑʬˈʚʤʤAɄɇ ɭɾʚʑɂ ɷ̄ʤ 
ᴮ
ɄʚɇɄɵ ɒɱɹȵ Ʉʬʝ̋ ᵷUnicast 

 ʨʠʤ ʭˈʚʤɂ ʔᶚɕɩɂ ʻʶSubscription ʨʠʤ ʻʶ ɭɾʚᶽɂ Ʉʬʯɂʺ ᵷSubscription  ɂɯʁ ʏʫ ɼɄᾟήɂ ɻɰɄɶʫ̋ ́ʤɄɾɓɂObservable 

 ʨʬʎɈ ʪʻʚ˄ ɱɩȳ ʢɄɛʫ ˌʆʎʱʤ ɧˈʁʻɕʤʺ ᵷʹɇɄɺɖɓ ʭʤ ʪɂ ɒɄʯɄˈɋʤɂ ɗẛẀɄɺɔ Ȳɂʻɵemit  ʨʠʤ ɒɄʯɄˈɋʤɂ ɷʖʱʤSuperscription ᵷ

:ˍỈɄɕʤɄʞ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  private  observable  = new Observable (( observer )  => {  

    observer . next ( 'value  one' );  

  });  

 

  constructor ()  {  

    this .observable. subscribe (( data )  => {  



 

̺̽ 

      console. log ( data );  

    });  

 

    this .observable. subscribe (( data )  => {  

      console. lo g( data );  

    });  

  }  

}  

 
 

:ˍỈɄɕʤɄʞ ɧɋɾɕɵ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂʺ 

 

 ʨʬʍ ʭɓ ɑʬˈʚʤɂ ɷʖʯ ʮɂ ʋɥᶚʯemit  ᶚʟʤ ɄʸʤSubscriptions Ṕḗɕʎ˅ ʡʤɮ ʭʑɰʺ ᵷUnicast  ʢɄɾɓɂ ʨʬʎɈ ʪɄʙ ɑˈʖʦᾟήɂ ˍ☿ ʹʯᶟ

 ʨʠʤSubscription ʨʠʤ ʮɂ rʬʂ˄ ʮɂ Ʉẛṧʫ ́ɓɄʫɂɭɪɕɵɂ ́ʤ ɷʟʎʤɄɇ 
ᴮ
Ʉɋ̍ʍ ɷ̄ʤ ɱʫᶗɂ ɂɯʁ̋ ᵷsubscription  ʹʦɾɓ ʮɂ

ɄʯɄˈɋʤɂ ɂɯʶ ɘʺɭɥ ˃ȵ ʨɋʙ ʹʤ ɑʚɇɄɶʤɂ ɒɄʯɄˈɋʤɂ ɭʚʖ˄ ᶗʺ ɒSubscription  ὂḒɶ˅ Ʉʫ ʻʶʺCold Observable. 

 ɷʟʎɈ ɂɯʶʺMulticast  ɏʤɄʒʤɂ ̱☿ ́ʦɛʬƎ˄ ˃ɯʤɂ̋Subjects  ɂɯʸʤ ɭɥɂʺ ʢɄɾɓɂ ʨʬʎ˅ ʹʯɂ ɝˈɥObservable  ʨʠʤ

Subscription  ʨʬʍ ʭɓ ὃỮʤɂ ɒɄʯɄˈɋʤɂ ɗẛẀɄɺɔ Ȳɂʻɵemit ẛṧʟʤʺ ᵷɗʖʦɕɩɂ ʺɂ Ʉʸʤ 
ᴮ
Ʉʂ˄ɂ ὂḒɶ˅ Ʉʫ ̒ʁ  ̋ɰɄɶʑɂ ɷʖɦɇ ʜṔḘɺɔ Ʉ

Hot Observable. 

 
ᴮ
Ʉʂ˄ɂ̋Multicast  ɑˈʱʚɓ ʛˆɱʅ ʳʍ ɱʕṔḛɶʤɄɇ ʡʤɄɾɓɂ ʳʍ ʻʶ ɄẛẁɄʫɂɭɪɕɵɂ ʳʬʕ ᵷɄẛẁɄʫɂɭɪɕɵɂ ɄʸʤWebSocket ɭ̂ɱ

ᴲ
ʯ ᶚʕ ᵷ

 ʨʠʤ ʨʎɡʯ ʮȺɇ Ʉɦʚ̍ɋʆɓ ̩ʫɭɪɕɶʫ ̓ɭʤ ɲɄyᾒήɂ ɬɰɂ̒ʫ ʏ̍ʬɟ ʡʦẛṥɶh ʮɂSubscription  
ᴲ
ʯ Ʉʬʯɂ̋ ɼɄᾟήɂ ́ʤɄɾɓɂ ʢɄɾɓɂ ɭˆɱ

 ɑʝɰɄɺʫ ʨʬʍ ʭɕ˄ ʭə ʳʫʺ ᵷɒɄʯɄˈɋʤɂ ɏʦᾒή ɱʕṔḛɶʤɂ ˍ☿ ɭɥɂʺshare  ʏˈʬᾒή ɒɄʯɄˈɋʤɂ ʵɯʸʤSubscriptions  Ʉʱʚˈɋʆɓ ʨɩɂɬ

.ɭɥʻʫ ʢɄɾɓɂ ʢᶚɩ ʳʫ 



 

̻̽ 

 ʃʎɈ ʨ̍ʎʖɓ ɭɦʍ ʮɂ ́ɋ̍ʎƎ˅ ɭʙ rʟʤ̋Subscriptions  ʨʬʍ ʭɓ ὃỮʤɂ ɒɄʯɄˈɋʤɂ ɭʚʖɓ ɭʙ ɐɭ˄ɭᾒήɂemit  ɂɯʶ ɘʺɭɥ ʨɋʙ Ʉʸʤ

Subscriptionʝ ᵷ rʍ Ʉɦʬʦʠɓ Ʉʫɭɦʍ Ʉɦ˄ȵɰ ɄʬSubjects. 

 ʨˆʻɦɓ ʏˈʆɕɶʰ ɄʬʝUnicast  ˂ỈȹMulticast  ʪɭɪɕɶh ʮɂ Ʉẛṧʫ ʘɱʅ ɐɭʎɈSubjects  rʫ 
ᴮ
ᶗɭɇObservable  ˍ☿ʺ ᵷ˃ɬɄʎʤɂ

 ʪɂɭɪɕɵɄɇ ɑɋʑɱʤɂ ʢɄɥObservable  ʢɂʺɭʤɂ ʃʎɈ ʪɂɭɪɕɵɂ ʏˈʆɕɶʰ ᵷ˃ɬɄʎʤɂOperators  ʨɛʫshare  ʺɂpublish. 

 ɒᶗɄʚᶽɂ ʃʎɈ ʡʤɄʱʶʺ ʨ̂̒ɦɕʤ ̓ɱɩȵ ʘɱʅ ʪɭɪɕɶɔUnicast  ˂ỈȹMulticast ᵷɄyʫɂɭɪɕɵɂ ʨʂʖƎ˄ ᶗ̋ ɑɋɋɦʫ Ṕḛʑ Ʉẛṧʟʤ̋ ᵷ

:ʢɄɛᶽɂ ɂɯʶ ʨɛʫ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable,  Subject  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  template Url:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  observable  = new Observable <number>(( observer )  => {  

    observer . next (Math. random());  

  });  

 

  private  subject  = new Subject <number>();  

 

  constru ctor ()  {  

    this .subject. subscribe (( data )  => {  

      console. log ( data );  

    });  

 

    this .subject. subscribe (( data )  => {  

      console. log ( data );  

    });  

 

    this .observable. subscribe ( this .subject);  

  }  

}  

 
 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂʺ 



 

̼̽ 

 

 ʨˆʻɦɓ ʭɓ ʋɥᶚʯUnicast  ˂ỈȹMulticast  ɝˈɦɇɧɋɽȵ  ʨʠʤ ɭɥɂʺ ʢɄɾɓɂ Ʉʱ˄ɭʤsubscription ʮɂ 
ᴮ
ɄʚɇɄɵ ɗʦʙ Ʉʬʝ rʟʤ̋ ᵷ

.ʂ ʮɮȺɇ Ʉẛṧ̍ɥ ̱☿ Ʉẛṧʍ ʭʦʠɕʯ ̓ɱɩȵ ʘɱʅ ʪɂɭɪɕɵɂ ʨʂʖ̂̋ ᵷɏɋɦʫ Ṕḛʑ ɱʫᶗɂ ɂɯʁ 

11- ɒɄʫɂɭɪɕɵɂ ɑɋɕʟʫ Rxjs  ʭʤɄʍ ˍ┤Angular: 

 ʨʞ ɰ̒ʆʫAngular  ɑɋɕʟʫ ʏʫ ʨʫɄʎɕʤɂ ʳʚɕ˄ ʮɂ ɭɇᶗRxjs ʨʬʎʤɂ ɰɄʅȵ ̱☿ ɐṔḙʟɇ ɑʫɭɪɕɶƎʫ ɄẛẁɄ̍ɦʚɓ̋ ɑɋɕʟʑɂ ɻɯyʕ ᵷ

Angular ʌ̋ɱɺʫ ȲɄɺhȺɇ ʭʙ ʇʚʕ ᵷɗ̍Ɍɛɓ̋ ʨ̍ʬɦɓ ˃ȵ ˂Ỉȹ ɞɄɕɦɓ ᶗ̋ ʨʬʎʤɂ ɰɄʅȵ ɷʖɦɇ 
ᴮ
Ʉɦʬʁ ɑ̡̍ɋʫ Ʉẛẃɂ ʭʦʎɔ ʮɂ ̩ʖʟ˄ ᵷ

ʦɓ ʨʠɺɈ ʡʍ̋ɱɺʫ ̱☿ ɑɋɕʟʑɂ ɻɯʁ ʮḛʬʂɓ ʭɕ˄ ʔ̒ɵ̋ ɭ˄ɭɟ.ˌȽɄʚ 

 ʨʫɄʎɔ ʮɂ ɐɰɄɹᶗɂ ɰƎɭɡɓ̋Angular  ɑɋɕʟʫ ʏʫ ʨʫɄʎɕʤɂ rʍ ᵷ
ᴮ
ᶚ̍ʦʙ ʗʦɕɪ˄ ɏʤɄʒʤɂ ̱☿Rxjs  ˍẢɂʻʯ ɐɭʍ ɝˈɥ ʳʫ ɐɱɹɄɋʫ

 ˍ☿ ʮȵ ɄʸʬʶȵAngular  ȲɄʱɌɇ ʪʻʚʯ ᶗ ɏʤɄʒʤɂ ˍ☿Observable  ʨʬʎʰ ʺɂ ɱʖɾʤɂ ʳʫemit  ʛˆɱʅ ʳʍ ɒɄʯɄˈɋʦʤObserver ᵷ

 Ȳɳᾒήɂ ɂɯʸʕ ʹˈʕ ʨʖʟɕ˄Angular Ʉʱʍ ɑɇɄˈʱʤɄɇ ˃ɰ̒ʆʬʝ ɄɦʬẛƎẄ ˃ɯʤɂ̋ ᵷAngular  ʛˆɱʅ ʳʍ ɒɄʯɄˈɋʤɂ ʵɯʶ ɐȲɂɱʙ ɑˈʖˈʝ ʻʶ

Subscription  ɏɵɄʱɖˆʺ Ʉʬɇ ɒɄʯɄˈɋʤɂ ʵɯʶ ʨ˄ɭʎɔʺ ɏʍᶚɕʤɂ ɑˈʖˈʝ Ʉʸʦɋʙʺ ̋ ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ ɄʱɓɄɟɄˈɕɥɂpipe  ʹˆʻɕɦɓ Ʉʫʺ

 ʢɂʺɬ ʳʫOperators. 

 ʨʫɄʎɕʯ Ʉʫɭɦʍ 
ᴮ
ᶚɛʬʕ ʏʫForms  ʺɂRouter  ʺɂHttpClient  ɱʖ

ᴲ
ʯ ʔ̒ɵ) ʺɂ (ᶳ ʮɮȺɇ ɆɄɕʟʤɂ ɂɯʶ ʳʫ ʨʫɄʞ ʨɾʕ Ʉʸʤ ɬ

EventEmitterᵷ Async Pipeᵷ .ᾢήɂ... 

ɑʦɶʦɶʤɂ ʵɯʶ ˍ☿ ɄʱʦʫɄʎɔ ɭʙʺ ʳʫ ʢᶚɩ ᵷɑʚɇɄɶʤɂ ɷʬᾟήɂ ɏɕʟʤɂ ʏʁʻʫ ʳʫ Ṕḙʝȵ ˍ☿  ʏʫObservables  ɄʱʦʫɄʎɔ ɭʱʍ Ȳɂʻɵ

 ʏʫRouting  ʏʫ ʺɂ ɑʖʦɕᾟᾇɂ ʹɓɄˈʱʚɓʺForms  ʏʫ ὂỮɥ ʺɂComponentsɟɱʤɂ ʏˈʆɕɶɔʺ . ɏɕʟʤɂ ɻɯʁ ˂Ỉȹ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʌ̒

.Ṕḙʝȵ ɐɬɂṕḘɵᶚʤ ɑʦɶʦɶʤɂ ʵɯʶ ʳʫ 



 

̽̽ 

 ɑɋɕʟʫ ʏʫ ʨʫɄʎɕʦʤ ɑʦɛʫɜɂ ʃʎɈ ˂Ỉȹ ʘɱʆɓɂ ʔ̒ɵ 
ᴮ
Ʉʂ˄ɂ ɆɄɕʟʤɂ ɂɯʁ ̱☿̋Rxjs  ʏʫAngularɄʱʦʎʤʺ ᵷ ɄʫɭʎɈ ɄẛẀ ʪᶚʟʤɂ ʨɟȸ

ᴲ
ʯ 

 ˂Ỉȹ ʘɱʆɕʯOperators  ɭ˄ɭɦɕʤɄɉʺ ˍỈɄɕʤɂ ʨɾʖʤɂ ˍ☿ᴬɇ ɼɄᾟήɂ ʨɾʖʤɂ ˍ☿HttpClient. 

12- ʛˆɱʅ ʳʍ ʇˈɶɌʤɂ ʹʦʠɺɈ ȲɄʆɩᶟɂ ɑᾒήɄʎʫAngular  ɒɄˈʱʚɓʺObservable: 

ɕʤɂ ʘɱʅ ɑʕɱʎʫ̋ ɄẛẁɬɄɟɂ ɰ̒ʆʫ ʨʞ ˂Ịʍ ɏɡ˄ ὃỮʤɂ ɑʫɄyʤɂ ɰ̒ʫɜɂ rʫ ȲɄʆɩɜɂ ɑᾒήɄʎʫ ̱☿ ȶʆɩ ɬ̒ɟ̋ ɭɦʍ 
ᴮ
ᶚɛʬʕ ᵷɄyʎʫ ʨʫɄʎ

Observable  ᾘήɄʎh ʮɂ ɭɇᶗ 
ᴮ
ɯȼɭɦʎʕ ɱɩȳ ȶʆɩ ˃ȵ ̋ɂ ʛ̍ɋʆɕʤɂ ʪɭɪɕɶʫ ̓ɭʤ ɗʯṔḘʯᶗɂ ʢɄɾɓɂ rʫ ̋ɂ ɱʕṔḛɶʤɂ rʫ ʮɄʞ Ȳɂ̒ɵ

 ᵷ̓ɱɩɜɂ ɰ̒ʫɜɂ rʫ ɻṔḛʑ̋ ̩ȽɄʚʦɓ ʨʠɺɈ ȶʆᾟήɂ ɂɯʁ ɑᾒήɄʎʫ ɑʤ̋Ʉɦʫ ̋ɂ ʪɭɪɕɶʬʦʤ ɑʤɄɵɰ ɰɄyʉɂ ʛ̂ɱʅ rʍ Ȳɂ̒ɵ ȶʆᾟήɂ ɂɯʁ

ʱʤ ɧˈɖɓʺ ɑɋɕʟʫ ɄRxjs  ʏʫ ʨʫɄʎɕʦʤ ʇ̍ɶɌʤɂ ʨʠɺʤɂ ˂Ỉȹ ʘɱʆɕʯ ʔ̒ɵ Ȳɳᾒήɂ ɂɯʁ ̱☿̋ ᵷȲɄʆɩɟɂ ʏʫ ʨʫɄʎɕʦʤ ʘɱʅ ɐɭʍ

ɂ ɒɂṕḛʑɂ̋ ɒɄ̍ɦʚɕʤɂ ʃʎɈ ɑʕɱʎʫ ˂Ỉȹ ɞɄɕɦɦʕ ɑʫɭʚɕʑɂ ʘɱʆʤɂ Ʉʫɂ ᵷȲɄʆɩɟɂʡʤɯʤ ᵷɄyʤ ʘɱʆɕʤɂ ʨɋʙ ̓ɱɩɜ ɵ ʪᶚʟʤɂ ʨɟȸƎɦ

ẛṨʕ.Ʉẛṧˈɥ ˂Ỉȹ Ʉ 

 ɜ ɂ ʏʫ ʨʫɄʎɕʤɂ ˂Ịʍ ʢɄɛʫ ˌʆʎʱʤ ʮᶝɂ Ʉʫɂ ʛˆɱʅ ʳʍ ȶʆᾟήɂ ɑᾒήɄʎʬɇ ʪʻʚʯ ʔʻɵʺ ᵷʇˈɶɌʤɂ ʹʦʠɺɈ ȲɄʆɩSubscriber ᵷ

ɇA ɑɽɄᾟήɂ ʢɂ̋ɭʦʤ ɑẛẀɄɺʫ ʢɂ̋ɬ ɘᶚə ʡʦɕʬ˄ ɱɩɕɂ ̒ʁ ́ʯɂ 
ᴮ
ɄʚɇɄɵ Ʉɦʦʙ Ʉʬʝ ɝ̍ɥObserver  ˍỘʺnext ʺ ɒɄʯɄˈɋʤɂ ɐȲɂɱʚʤerror 

ʺ ȲɄʆɩᶟɂ ɑᾒήɄʎᶽcomplete  ɂɯʶ ʢɄʬɕʝɂ ʢɄɥ ˍ☿Observableʤɂ ʢɄɛᶽɂ ɭʶɄɺʲʤ ɧˈʁʻɕʤʺ .:ˍỈɄɕ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

 

  private  observable  = new Observable (( observer )  => {  

    observer . next ( 'value  one' );  

    observer . next ( 'value  two' );  

    setTimeout (()  => {  

      observer . next ( 'value  three' );  

    },  1000);  

    setTimeout (()  => {  

      observer . error ( 'error  happened!!' );  

    },  2000);  

  });  

 

  constructor ()  {  

    this .observable. subscribe ({  

      next :  ( values )  => {  

        console. log ( values );  

      },  

      error :  ( error )  => {  



 

̽̾ 

        console. error ( error );  

      },  

    });  

  }  

}  

 
 

 ʨʬʎɈ Ʉʱʬʙemit  ʛˆɱʅ ʳʍ ɒɄʯɄˈɋʦʤObserver  ʨʬʎɈ Ʉʱʬʙ ʮḛɕˉʯɄə ɭʎɈ ʭə ʳʫʺemit  ˍ☿ʺ ᵷʮḛʎʫ ȶʆᾟήSubscription 

 ˍ☿ ȶʆᾟήɂ ɂɯʶ ɄʱʦɋʚɕɵɂSubscriber  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍerrorᵷ  ɷʖʱɇ ȶʆᾟίʤ ɑᾒήɄʎʫ ʨʬʎɈ Ʉʱʬʙ ʋɥᶚʯ Ʉʬʝʺcomponent ᵷ

 ʨʎɟ ʨʂʖˆʺ ɏɋɦʫ Ṕḛʑ ɂɯʶʺcomponent  ɒɄʯɄˈɋʤɂ ʀɱʎʤ ɑʆ̍ɶɌʤɂ ɑʚ̂ɱʆʤɂ ɻɯʁ ʮɂ 
ᴮ
ɄʚɇɄɵ ɒɱɹȵ Ʉʬʝ rʟʤ̋ ᵷʇʚʕ

 ʮᶝɂ Ʉʫɂ ᵷȲɄʆɩᶟɂ ʏʫ ʨʫɄʎɕʦʤ:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ 

 

 ʨʬʍ ʭɓ ʋɥᶚʯemit  ɑʤɂɭʤɂ ˍ☿ ɄʸʤɄɋʚɕɵɂ ʭɓʺ ɑˈʯɄɛʤɂʺ ˂Ỉʺᶟɂ ʮḛɕʬˈʚʦʤnext  ˍ☿Subscriber ʨʬʍ ʭɓ ɑˈʯɄə ɭʎɈ ʭə ʳʫʺ ᵷ

emit ʭɓ 
ᴮ
Ʉʂ˄ɂ̋ ɑɛʤɄɛʤɂ ɑʬ̍ʚʦʤ  ʨʬʍ ʭɓ ʮḛɕ̄ʯɄə ɭʎɈ 

ᴮ
ɂṔḛɩȵ̋ ᵷɄyʁɱʍ̋ ɄyʤɄɋʚɕɵɂemit  ɻɯʁ ɄyʤɄɋʚɕɵɂ ʭɓ 

ᴮ
ɯȼɭɦʍ̋ ȶʆᾟίʤ

 ɑʤɂɭʤɂ ˍ☿ ɐɱᶽɂerror  ˍ☿Subscriber  ˍ☿ Ʉʸʁɱʍ ʭɓ ʭə ʳʫʺconsole. 



 

̽̿ 

Ʉɛʤɂ ʨɾʖʤɂɝʤ :Operators 

  

ɝʤɄɛʤɂ ʨɾʖʤɂ 

 

Operators 



 

̽̀ 

1- :ɑʫɭʚʫ 

ɂ ̱Ộ Ʉyʎʫ ʨʫɄʎɕʤɂ̋ ɄẛẁɬɄɟɂ ɏɡ˄ ὃỮʤɂ ɑʬyʑɂ ɰ̒ʫɜɂ rʫOperatorsɓ ɝˈɥ ᵷʫ Ṕḙʝȶɇ ɰɭʚɓ Ṕḛɛʝ ʢɂʺɬ ɑɋɕʟᶽɂ ʵɯʶ Ʉʱʤ ʪɭʚ ʳ

100 ʭɓ ᵷ
ᴮ
Ʉɋ̂ɱʚɓ ɑʤɂɬ ʫ̩ɭɪɕɶʫ ˂Ịʍ ʨyɶ

ᴲ
ɔ ̩ʠʤ Ʉyʬ̍ʬɾɓ  ɭˈʚʎɕʤ ɷˉʤʺ ʭẛẁɄɟɄˈɕɥɂ ɏʦʑᶟ ɑˈɋʦʫʺ ʭʸʫɄʸʫ ɑɋɕʟᶽɂ ʵɯʶ

ɂ ɑɡʫṔḗʤʭẛṨʦʍ ɰ̋ɱʫ ʏʫ rʟʤ̋ ʢɂ̋ɭʤɂ ɻɯʁ ʭʦʎɔ ʢ̋ɄɦƎ˄ rʫ ɑ˄ɂɭɇ ɭɦʍ ɻɭɡʯ ɭʙ ɰ̒ɾɕʤɂ ɂɯʁ̋ ᵷ ʵɯʶ ʮɂ ɭɡ˄ ʔʻɵ ɗʙʻʤɂ

 ɷ̄ʤ ́ʯɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭʦʍɂ̋ ᵷɐɭɥɂ̋ ɑʤɂɬ ʢᶚɩ rʫ ɑ̍ɡʫṔḗʤɂ ɱʆɵᶗɂ rʫ ɬɭʍ ɱɾɕɪɓ̋ ʪɂɭɪɕɵᶗɂ ɑʦyɵ ʢɂ̋ɭʤɂ

 ʮɮȺɇ Ʉẛṥ̍ʆʒɕɇ ʪ̒ʚʯ ʔ̒ɵ ὃỮʤɂ ̱Ộ̋ ʪɂɭɪɕɵᶗɂ Ṕḛɛʝ̋ ɐɰ̒yɺʫ ʢɂ̋ɬ ʡʤɄɦʁ rʟʤ̋ ʢɂ̋ɭʤɂ ɻɯʁ ʏ̍ʬɟ ʭʦʎɔ ʡɦʫ Ɇ̒ʦʆʑɂ

ɂ ɭɡɓ ʭʤ 
ᴮ
ᶚɋʚɕɶʫ ʢɄɥ ̱☿̋ ᵷʂᶽɂ ʢɂʺɭʤɂ ʵɯʶ ʳʫ ʡɟɄˈɕɥʦʎɕʤɂ ʃʎɈ ʏʫ ʏ̍ʆɕɶɔ Ʉʁɭɦʍ ɐɰ̒yɺ ʭʦʎɔ ʇˈɶɌʤɂ ˌɔɂɯʤɂ ʭ

.ɑɋɕʟʑɂ ɻɯʁ ̱☿ ̓ɱɩȵ ɑʤɂɬ ˃ȵ 

 ɻɯʁ ̱Ộ Ʉʫ ɤ̋ɱʆʑɂ ʢɂȸɶʤɂ rʟʤ̋Operators ᵷ ɻɯʁ ʮɂ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh ʪɄʍ ʨʠɺɊ̋Operators ʢɂ̋ɬ rʍ ɐɰɄɋʍ ̱Ộ 

Methods  ʨɋʚɕɶɔObservable  ʨɩɭƎʬʝInput  ɞɱɪ
ᴲ
ɓ̋Observable  ɞɱɪƎʬʝOutput  ɂɯʶʺ ᵷɑɡˈɖʱʝ ɱɩȳ ὂḒɶʬɇ ʺɂ

.ʢɂ̋ɭʤɂ rʫ ɑʦɶʦɵ Ʉɦ˄ɭʤ ɧɋɾƎ˄ ɝ̍ɦɇ ɂɯʟʁ̋ ̓ɱɩȵ ɑʤɂɭʤ ʨɩɭƎʫ ʮ̒ʠ˄ ʮɂ (rʟʬʫ) ɞɱᾟ
ᴲ
ᾇɂ 

 ̱Ộ̋ ʢɂ̋ɭʤɂ rʫ ʮḛʍ̒ʯ ʡʤɄɦʁƎ ʪɄʍ ʨʠɺɊ̋Static Operators ̋Pipeable Operators ʌɂʻʯᶟɂ ʵɯʶ ʀɱʎɕɶʰ ʔʻɵʺ ᵷ ʏʫ

Ʉʸʤ ʢɂʺɭʤɂ ɱʸɹȵ ɤɱɹ. 

2- Static Operators: 

 
ᴮ
Ʉʂ˄ɂ ὂḒɶɔ̋Creations Operators  ȲɄɺʰᶡ Ʉʸʫɂɭɪɕɵɂ ʭɕ˄ ʢɂʺɭʤɂ ʵɯʶ ɏʦʑɂ ʮᶟObservable  ʳʫ ʺɂ ɭ˄ɭɟ ʮɄʞ Ȳɂʻɵ

 ɣʫɭʤ Ʉyʫɂɭɪɕɵɂ ʭɕ˄ ʢɂ̋ɬ ʡʤɄɦʁƎ Ʉʬʝ ᵷɒɄʯɄ̍ɋʤɂ rʫ ʌ̒ʯ ˃ȵ ɰɄɾɕɩɄɇ ᵷrȼɄʞ ̋ɂ ɑʕ̒ʖɾʫ rʫ ̋ɂ ɑ̍ʬʙɰ ̋ɂ ɑ̍ɾʯ ɑʦɶʦɵ

 ʳʫ ṔḙʝȵObservable ʎɋʤɂ ɄʸʂʎɈ ʏʫ ˍ☿ ʃObservable .ɭɥɂʺ 

 ɑɋɕʟʫ ʢᶚɩ ʳʫ ɄẛṿɄʍɭɕɵɂ ʭɕ˄ ʢɂʺɭʤɂ ʵɯʶʺrxjs  ὂḒɶᶽɂ ˍẺɱʖʤɂ ɭʦᾒᾇɂ ʳʫ ɷˉʤʺ ɐɱɹɄɋʫoperators:ˍỈɄɕʤɄʞ ᵷ 

import {á, name of operator, áetc.} from "rxjs";  

import {á, name of operator, áetc.} from "rxjs/operators";  

 ʵɯʶ ɏʦʑȵ ʀɱʎɕɶʰ ʔʻɵʺ:ɑˈʤɄɕʤɂ ʄɄʚʱʤɂ ʢᶚɩ ʳʫ ɑʦɛʫᶟɂ ȲɄʆʍ ʺ ɧˈʁʻɕʤɂʺ ɤɱɺʤɄɇ ʢɂʺɭʤɂ 

2-1- from(): 

 ȲɄɺʰȺɇ ʪʻʚɓ ɑʤɂɭʤɂ ʵɯʶObservable  ʭʍɭɓ ὃỮʤɂ ɒɄʯɄˈɋʤɂ ʳʫIteration  ɒɄʕʻʖɾᶽɂ ʨɛʫ ᵷὃỰʬʁ ʨʠɺɈArrays  ʺɂString 

 ʢɂʺɬ ʺɂSet() ̋Map()  ʺɂGenerators Function ɄʯɄˈɇ ʌʻʯ ˃ȵ ὂỰʎʬɇ ᵷᾢήɂ... ʺȵ rʍ ʏ̍ʆɕɶh ʢɂ̋ɬ ˂Ịʍ ˃̒ɕɦ˄ ̋ɂ ɧʬɶ˅ ɒ

 ʨʬʎʰ ʮɂ ɄʸʚˆɱʅLoop ɄẛẀ ɐɬʻɟʻᶽɂ ʭˈʚʤɂ ˂Ịʍ ᵷ ʨ̂̒ɦɕɇ ʪ̒ʚɓ 
ᴮ
Ʉʂ˄ɂ̋Promise  ˂ỈȹObservableᵷ  ʏˈʬɟ ʳʫ ȲɄẛṥʯᶗɂ ɭʱʍʺ

 ɂɯʸʤ ʘᶚʑȹ ʨʬʎɈ ˌȽɄʚʦɓ ʨʠɺɈ ʪʻʚɓ ɒɄʯɄˈɋʤɂObservable. 



 

̷̾ 

ɂʑ ɄʯɮɄɕɵɂ ɐɰ̋ɬ ˂Ỉȹ ʌ̒ɟɱʤɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʏ̍ʆɕɶɔ ʛʬʍȵ ʭyʖʤ̋ʮɂ̒ɦʎɈ Ɇ̒ ɓ̍̍̒ʤɂ ˂Ịʍ ̋ɱ̂ɳʤɂ ɑʫɄɵȵ Ʉʬȼɂɬ ʛʤȶɕʑɂ̋ ʌɭɋ 

ECMAScript 6 ɑʕɱʎᶽ ʇʚʕ ɷˉʤ ʜɭʍɄɶɔ ʔʻɵ ɐɰʺɭʤɂ ʵɯʶ ɑʚˈʚɥʺ ᵷIterator ẛẀ ʛʦʎɕ˄ ɄʫʺɄ  ɒɂṕḛʬᶽɂ ʏˈʬɟ Ʉʬʯɂʺ

ɉɱʟɵ ɄʕɄᾒήɂ ɑʒʤ ʳʫ ɰɂɭɽᶡɂ ɂɯʶ ˍ☿ Ʉɛ˄ɭɥ ɑʕɄʂᶽɂɗ ) ʨɛʫlet, const, Arrow Function, Spread Operator, Rest 

Parameter, Destruction, Generators Function, ...etc. ʭyʖʤ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʜɭʍɄɶɔ ʔ̒ɵ ὃỮʤɂ̋ Ṕḛɛʟʤɂ ɄʁṔḛʑ̋ (

 ʨʬʍ ɰɄʅᶡ ʛʬʍȵAngular .ɗɌˆɱʟɵ ɄʕɄᾒήɂ ɑʒʤ ˂Ịʍ ɭʬɕʎ˅ ɱɩȳ ʨʬʍ ɰɄʅȹ ˃ȵ ʺɂ 

 ̒ʁ  ̋ɭɥɂ̋ ṔḘʫɂɰɄɇ ɯɩȶɓ Ʉẛẃɂ Ʉʬʝ ȶɺ̡ʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂObservable ʖʱɉʺ ᵷʹʱʫ Ʉɦʤ ɭ̍ʎ

ᴲ
ɔ ɗʙ̒ʤɂ ɷObservable ʍʻʯ ʹ

 Ʉʱʬʙ ὃỮʤɂ ɒɄʯɄˈɋʤɂ ʌʻʯ ʳʫ ɂɯʶ ˂Ỉȹ ɄʸʦˆʻɦɕɇObservable. 

 ʌ̒ɦʤɂ rʫ ɑ̍ɾʯ ɒɄʯɄ̍ɇ ʨ̂̒ɦɕɇ ʪ̒ʚʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ Ʉɦʯɂ ɄɦʁṔḘʕɂ ̒ʤ ὂỰʎʬɇstring  ˂ỈȹObservable ˍỘ ʨʶ ɭʝȶɕʯ ɑ˄ɂɭɋʤɂ ˍ☿ ᵷ

Iteratable  ʌʻʱʤɂ ʢɄᾚήɂ ɑʎˈɋʆɉʺ ᵷᶗ ʪɂstring  ʭʍɭ˄iteration  ɧʬɶɔ 
ᴮ
Ʉɦʬʁ ɑ̡̍ɋʫ ʢɂ̋ɬ ˂Ịʍ ˃̒ɕɦ˄ ˃ȵ ᵷὃỰʬʁ ʨʠɺɈ

 ɰɂɱʟɓ ʨʬʎɈLoops  ɑʕɱʎʑɂ ɒɄʯɄ̍ɋʤɂ ˂Ịʍ ɰɂɱʟɓ ʨʬʎɈ ʪɄʍ ʨʠɺɈ ɧʬɶ˅ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh ̋ɂ ɄẛẄ̒ɕɦ˄ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂ ˂Ịʍ

 ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕ ᵷʌʻʱʤɂ ɂɯʶ ʳʫfrom  ȲɄɺʰɂ ʭɕ˄ ʔʻɵObservable  ɭ̍ʎ
ᴲ
ɔ̋ ɭ˄ɭɟObservable ʳʫ 

 ʌʻʱʤɂstring  ˃ȵObservable<string>. 

 ᶗɂ ɏɡ˄ 
ᴮ
ɂṔḛɩȵ̋ ɑʤɂɭʤɂ ʮɂ ˂Ỉȹ ɐɰɄɹfrom  ʨʬʎɈ ʪʻʚɓemit  ɿʯ 

ᴮ
ᶚɛʫ ʌ̒ʯ 

ᴮ
ᶚɛʫ Ʉɦ˄ɭʤ ʮɄʞ ̒ʤ ὂỰʎʬɇ ᵷɂɭɥ ˂Ịʍ ɑʬ̍ʙ ʨʠʤ

string ȲɄɺʰȺɇ Ʉʱʬʙʺ ᵷObservable  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ ʌʻʱʤɂ ɂɯʶ ʳʫfrom ʨʬʎɈ ʪʻʚ˄ ʔʻɵ ʹʯȺʕ ᵷemit  ʔɱɥ ɐɱʫ ʨʞ ˍ☿

ʬɇ ʺɂ ȲɄɺhɂ ɑ̍ʖ̍ʝ̋ ʌɂ̒ʯɜɂ ɻɯʁ ʏ̍ʬɟ ˂Ịʍ ɑʦɛʫȵ ȲɄʆʍȺɇ ʪ̒ʙȵ ʔ̒ɵ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʛʦʚɓ ᶗ̋ ᵷɑʯɄɩ ᾝὛɂ ὂỰʎObservable 

 ʨʠɺɈ ɑʤɂɭʤɂ ɻɯʁ ʭyʖʤ ʂ ʮɮȺɇ ʜɭʍɄɶ
ᴲ
ɔ ʔ̒ɵ ὃỮʤɂ̋ ᵷɄẛṧʫʨʂʕȵ. 

 ˂Ỉȹ Ʉyʦ̂̒ɦɓ ɑ̍ʖ̍ʝ̋ ɐɰ̒yɺʑɂ ʌɂ̒ʯɜɂ ʃʎɈ ˂Ịʍ ɑʦɛʫɜɂ ʃʎɈ ʀɱʎɕɶh ʔ̒ɶʕ ʮɕɂ ɄʫɂObservable  ʳʍ ʪɂɭɪɕɵɂ ʛˆɱʅ

 ɑʤɂɭʤɂfrom ȲɄɺʰɂ ɑˈʖˈʝ ɱɩȳ ὂỰʎʬɇ ʺɂ ᵷObservable .ʌɂʻʯᶟɂ ɂɯʶ ʳʫ 

2-1-1-  ȲɄɺʰȹObservable  ɒɄʕʻʖɾᶽɂ ʳʫArrays  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍfrom: 

 ʭʍɭɓ ὃỮʤɂ ʌɂʻʯᶟɂ ɱʸɹȵ ʳʫIteration  ʏ̍ʆɕɶh ʡʤɯʤ ᵷɑɡʫṔḗʤɂ ̱☿ Ṕḛɛʝ ʨʠɺɈ ɑʫɭɪɕɶʫ Ʉẛẃɂ ˂Ịʍ 
ᴮ
Ʉʁ̒ʍ ᵷɒɄʕ̒ʖɾʑɂ ̱Ộ

 ʨˆʻɦɓ ˂Ỉȹ ɒɄʕʻʖɾᶽɂ ʵɯʶObservable .ṔḘʫɂɰɄɇ ʨʠɹ ˂Ịʍ ɑʤɂɭʤɂ ɻɯʁ ˂Ỉȹ ɑʕ̒ʖɾʑɂ ɱ̂ɱʬɓ ʛ̂ɱʅ rʍ ʨyɵ ʨʠɺɈ 

 ᵷʛɇɄɶʤɂ ʨɾʖʤɂ ̱☿ ́ȼɄɺhȺɇ Ʉɦʬʙ ˃ɯʤɂ ʌ̋ɱɺʑɂ ɷʖʯ ˂Ịʍ ̩ʚɋ
ᴲ
ʯ ʔ̒ɵ̋.ɒɭɟʺ ʮɂ ɑʚɇɄɶʤɂ ɑʦɛʫᶟɂ ʏˈʬɟ ʔɯɥ ʏʫ 

ɑʤɂɭʤɂ ʏʫ ɒɄʕʻʖɾᶽɂ ʪɂɭɪɕɵɂ ɑˈʖˈʝ ˂Ịʍ ʢɄɛʫ ȲɄʆʍȺɇ ʪʻʚʱʤ ʮᶝɂ Ʉʫɂ from:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  



 

̸̾ 

})  

 

export  class  AppComponent  implements  OnInit  {  

  private  obs = from ([ 1,  2,  3,  4,  5,  6]);  

 

  constructor ()  {  

    this .obs. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

    });  

  }  

 

  ngOnInit () :  void  {}  

}  

 
 

ɑʤɂɭʤɂ ȲɄʍɭɕɵɄɇ Ʉʱʬʙ ɑ˄ɂɭɋʤɂ ˍ☿ Ʉʱʯɂ ʋɥᶚʯ from  ɑɋɕʟʫ ʳʫrxjs  ʢɂʺɬ ʳʫ Ṕḗɕʎɔ Ʉẛẃᶟ ʡʤɮʺ ɐɱɹɄɋʫstatic  Ʉʯɱɹɂ Ʉʬʝ

ɂɰɄɇ ʨɋʚɕɶɔ ɑʤɂɭʤɂ ɻɯʁ ʮȺɇ 
ᴮ
ɄʚɇɄɵ Ʉʯɱɹɂ Ʉɦʯɜ ɑʤɂɭʤɂ ɻɯyʤ ṔḘ̍ʫɂɰɄɇ ʨʠɹ ˂Ịʍ ɑʕ̒ʖɾʑɂ ɱ̂ɱʬɕɇ Ʉɦʬʙ ʭə rʫ̋ ᵷ

ᴮ
ɄʚɇɄɵ ṔḘˈʫ

 ȲɄɺʰɂ ʭɕ˄ ʔʻɵ ʡʤɯɉʺ ᵷ(ˌʫɂɳʤɂ) ɭɥɂʺObservable ɕɇ Ʉʬʙ ɝˈɥ ɑʕʻʖɾᶽɂ ʵɯʶ ʳʫ ʹɕˈʬɵɂ Ṕḛʒɕʫ ˍ☿ Ʉẛṧˆɳɪobs 
ᴮ
ɂṔḛɩȵ̋ ᵷ

 ɂɯʶ ʮɂ ɄʬɇObservable  ʨʬʎʰ ʮɂ ɭɇᶚʕSubscribe  Ʉʱʬʙ ɝˈɥ ʵɄʱʦʬʍ ˃ɯʤɂ ɂɯʶʺ ᵷɒɄʯɄˈɋʤɂ ȵɱʚʯ ʮɂ ʏˈʆɕɶʰ ˌʠʤ ʹʤ

 ˍ☿ ʭˈʚʤɂ ʵɯʶ ɑʍɄɋʆɇconsole:ɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ ᵷ 

 

 ɑʤɂɭʤɂ ɗʫɄʙ ʋɥᶚʯfrom  ʨʬʎɈflatting  ˃ȵ ɑʕʻʖɾʬʦʤɄʶɭɥʻʤ ɑʬˈʙ ʨʞ Ʉẛṥȼɳɡɓʺ Ʉʸʬˈɶʚɓ. 

:̱ỈɄɕʤɄʞ ᵷɄyɶʖʯ ɑʕ̒ʖɾʑɂ rʫ 
ᴮ
ᶗɭɇ ɑʕ̒ʖɾʑɂ ʨɛʬ˄ Ṕḛʒɕʫ ɰɱʬʯ ʮɂ ʏ̍ʆɕɶh Ʉʬʝ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  



 

̹̾ 

  templateU rl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  private  arr  = [ 1,  2,  3,  4,  5,  6];  

  private  obs = from ( this .arr);  

 

  constructor ()  {  

    this .obs. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

    });  

  }  

 

  ngOnInit () :  void  {}  

}  

 
 

ʤʺ.ɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɷʖʯ Ʉʱʤ ɱʸʊɓ ʔʻɶʕ ʛˈɋʆɕʤɂ ʨˈʒɺɖɇ Ʉʱʬʙ ʻ 

2-1-2-  ȲɄɺʰȹObservable  ɑˈɾʯ ɑʦɶʦɵ ʳʫstring  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍfrom: 

 ˂Ỉȹ ɿʯ ˃ȵ ʨ̂̒ɦɕɇ ʪ̒ʚʯ ʮɂ 
ᴮ
Ʉʂ˄ɂ Ʉɦʁ ʏ̍ʆɕɶh ɒɄʕ̒ʖɾʑɂ ʏʫ Ʉɦʦʎʕ ɄʬʝObservable ᵷɄyʫɭʚƎ˄ ὃỮʤɂ ɒɂṕḛʑɂ rʫ ɐɬɄʖɕɵᶚʤ 

:ˍỈɄɕʤɄʞ 

 СЯвapp. component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit  {  

  private  str  = 'angular' ;  

  private  obs = from ( this .str);  

 

  constructor ()  {  

    this .obs. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

    });  

  }  

 

  ngOnInit () :  void  {}  

}  

 
 



 

̺̾ 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

 ʨʬʍ ʭɓ ʋɥᶚʯflatting  ɐɰ̒ɾʤɂ ᾝὠɕɓ ʢɄɛʑɂ ɂɯʁ ʢᶚɩ rʫ ʨʎʤ̋ ᵷɂɭɥ ˂Ịʍ ʔɱɥ ʨʞ ɐȲɂɱʙ ʭɓ̋ ɑ̍ɾɦʤɂ ɑʦɶʦɶʤɂ ɻɯyʤ

 ɑʤɂɭʤɂ ʮɂ ʗˈʝ ɝˈɥ ʳʫ Ṕḙʝȵfrom  ʨʬʎɈ ʪʻʚɓflat ɄẛẁȲɂɱʙʺ ʭˈʚʦʤ .ɑʬˈʙ ɑʬˈʙ 

2-1-3-  ȲɄɺʰɂObservable  ʳʫPromises  ʳʍ ɑʤɂɭʤɂ ʛˆɱʅfrom: 

ᴬʤɂPromises  ˃ɳ̂ɳʍ ʏ̍ʆɕɶɔ̋ ᵷɄyɥɱɺʤ ʪɄʚʑɂ Ʉɦʁ ɷ̄ʤ̋ ɐṔḙʟɇ ɑʫɭɪɕɶʫ̋ ᵷɗɉɱʟɵ ɄʕɄᾒήɂ ʭʤɄʍ ̱☿ ɑʬyʑɂ ɒɄ̍ɦʚɕʤɂ rʫ

 ʮɂ̒ɦʍ ɗɦɓ Ɇ̒ ɓ̍̍̒ʤɂ ˂Ịʍ ̋ɱ̂ɳʤɂ ɑʫɄɵȵ ɴɭɦyʬʦʤ 
ᴮ
ɄʚɇɄɵ Ʉyʤ ɒɱɹȵ ὃỮʤɂ ɐɰ̋ɭʤɂ ɷʖʯ ɑʎɟɂɱʫ ʭʦʎɕʑɂECMAScript 6. 

 ɭʙ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ ̒ʤ̋ ɒɄˈʱʚɓ ʮɂ ˂Ỉȹ ʛɇɄɶʤɂ ʨɾʖʤɂ ˍ☿ ɒɱɹȵObservable  Ʉʸʫɭʚɓ Ʉʬʫ Ṕḙʝȵ ɒɂṕḛʬʫ ʪɭʚɓ

Promises  ɑˈʱʫɂɳɓ Ṕḛʒʤɂ ɒɄʯɄˈɋʤɂ ʏʫ ʨʫɄʎɕʤɂ ɭʱʍAsync Data ʡ˄ɭʤ ʮɄʞ ʢɄɥ ˍ☿ ʡʤɯʤʺ ᵷPromise  ʪ̒ʚɓ ʮɂ ɒɬɰȵ̋

 ˂Ỉȹ ʹʦˆʻɦɕɇObservable ʆɕɶɖʕ ᵷɑˈʱʚɕʤɂ ʵɯʶ Ʉʸʫɭʚɓ ὃỮʤɂ ɒɂṕḛᶽɂ ʏˈʬɟ ʳʫ ɐɬɄʖɕɵᶚʤ ʛˆɱʅ ʳʍ ɑʅɄɶɈ ʨʠɇ ʡʤɮ ʏˈ

 ɑʤɂɭʤɂ ʪɂɭɪɕɵɂfrom  Ʉyʤ ɰɱʬɓ̋Promise  ɂɯʁ ʨ̂̒ɦɕɇ ʡɦʍ ɑɇɄ̍ɦʤɄɇ ɑʤɂɭʤɂ ɻɯʁ ʪ̒ʚɓ ʔ̒ɵ̋ ᵷɻɭ̂ɱ
ᴲ
ɓ ˃ɯʤɂPromise  ˂Ỉȹ

Observable ʫr ɑʫɬɄʚʤɂ ɒɄʯɄ̍ɋʤɂ ɐȲɂɱʙ 
ᴮ
Ʉʂ˄ɂ̋ ʮḛɕʤɂɭʤɂ resolve  ʺȵreject  ˍ☿next  ɑʤɄɦɇresolve  ˍ☿ʺerror  ɑʤɄɥ ˍ☿

reject ᵷ ̒ ɕʤʺ:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  



 

̻̾ 

export  clas s AppComponent implements  OnInit  {  

  private  promise  = new Promise (( resolve ,  reject )  => {  

    resolve ( 'angular' );  

  });  

 

  private  obs = from ( this .promise);  

 

  constructor ()  {  

    this .obs. subscribe ({  

      next :  ( value )  => {  

        console. log ( 'Resolve  Value  from  Promise:  '  + value );  

      },  

      error :  ( error )  => {  

        console. error ( 'Reject  Value  from  Promise:  '  + error );  

      },  

    });  

  }  

 

  ngOnInit () :  void  {}  

}  

 
 

 ɑʤɄɥ ˍ☿ ɂɯʶresolve  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ Ʉẛṧʫ ɑʫɬɄʚʤɂ ɒɄʯɄˈɋʤɂ ɐȲɂɱʙ ʭɕ˄ ʔʻɵnext:̱ỈɄɕʤɄʞ ʮ̒ʠɓ ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ̋ ᵷ 

 

 ʋɥᶚʯ ɑʤɂɭʤɂ ʳʫ ɑʫɬɄʚʤɂ ɑʬˈʚʤɂ ɐȲɂɱʙ ʭɓresolve  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍnext  ˍ☿Subscriber ʔʻɶʕ ˍỈɄɕʤɂ ʢɄɛᶽɂ ˍ☿ Ʉʫɂ ᵷ

ɂɭʤɂ ʳʫ ɑʬˈʚʤɂ ɐȲɂɱʙ ʭɕ˄ ʗˈʝ ɭʶɄɺʰ ɑʤreject:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  



 

̼̾ 

export  class  AppComponent implements  OnInit  {  

  private  promise  = new Promise (( resolve ,  reject )  => {  

    reject ( 'angular' );  

  });  

  private  obs = from ( this .promise);  

 

  constructor ()  {  

    this .obs. subscribe ({  

      next :  ( value )  => {  

        console. log ( 'Resolve  Value  fr om Promise:  '  + value );  

      },  

      error :  ( error )  => {  

        console. error ( 'Reject  Value  from  Promise:  '  + error );  

      },  

    });  

  }  

  ngOnInit () :  void  {}  

}  
 

:ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

2-1-4-  ȲɄɺʰȹObservable  ʳʫ DOM Nodes ɑʤɂɭʤɂ ʛˆɱʅ ʳʍfrom: 

DOM Nodes  ɒɄʑɄɓ̋ ɱɽɄɦʍ rʍ ɐɰɄɋʍ Ʉ̍ʁ ʇ̍ɶɌʤɂ ɄyʦʠɺɈHTML  ɝˈɥ ᵷɄʸʦˈʒɺɔʺ ɄẛẁȲɂɱʚɇ ɧʖɾɕᶽɂ ʪʻʚ˄ ɄʫɭʎɈ

 ʪʻʚ˄ ʔʻɵ ɧʖɾɕᶽɂ ʮȺʕ ʏʙʻᶽɂ ʺɂ ʛˈɋʆɕʤɂ ʨˈʒɺɔ ʭɕ˄ Ʉʫɭʱʍ ɧʖɾɕᶽɂ ʪʻʚ˄ ˃ɱᾒὉ ʨʠɺɈ ɱɽɄɦʎʤɂ ɻɯʁ ʨ̂̒ɦɕɇ ʌɱʖɕʫ

 ɲɄʸᾒήɂ ɐɱʝɂɮ ˍ☿RAM  ɱɾʱʍ ʨʞ ɝˈɦɇHTML  ὂḒɶƎ˅node. 

 ʵɯʶ ʮɂ Ʉʬɉʺnodes  ʭʍɭɓiteration  Ʉʸʤ ʨʬʎʰ ʮɂ ʏˈʆɕɶʰ ὂỰʎʬɇ ˃ȵ ὃỰʬʁ ʨʠɺɈLoop  ȲɄɺʰɂ ʏˈʆɕɶʰ ʡʤɯʦʕ

Observable  ʵɯʶ ʳʫnodes  ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇfrom. 



 

̾̽ 

ɂ ʔʻɵʺʚ̂ɱʆʤ ʢ̋ɜɂ ʮḛʤɄɛʫ ʀɱʎɕɵ ɐȲɂɱʙ ɑDOM Nodes  ʨʬʍ ɱʅɂ ˃ȵ ʪɂɭɪɕɵɂ ʮ̋ɭɇ ɗɌ̂ɱʟɵ ɄʕɄᾒήɂ ʪɂɭɪɕɵɄɇ

 ʵɯʶ ɐȲɂɱʙ ʭɕ˄ ʗˈʝ ᾝὟʺȵ ʔʻɵ ˌʰɄɛʤɂʺnodes  ɆʻʦɵȶɇAngular. 

 ʐɄɓ Ʉɦ˄ɭʤ ́ʯɂ ʀɱʖɦʤ̋ ʢ̋ɜɂ ʢɄɛʑɂ ̩ʆʎɦʤ ʮɕɂ Ʉʫɂul  ɒɄʑɄɓ ɘᶚə ʹʦɩɂɭɉʺli:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.html 

<ul > 

  <li >Angular</ li > 

  <li >React</ li > 

  <li >Vue</li > 

</ ul > 

 
 

 ʵɯʶ ɐȲɂɱʙ ˍỘ ɑˈʤɄɕʤɂ ɐʻʆᾟήɂʺnodes ᵷ˃ɬɄʎʤɂ ɗɌˆɱʟɵ ɄʕɄᾒήɂ Ɇʻʦɵȵ ʪɂɭɪɕɵɄɇ  ȲɄɺʰɂ ʭə ʳʫʺObservable  
ᴮ
ɂṔḛɩɂ̋ Ʉẛṧʫ

 Ʉʸʤ ʨʬʎʰsubscribe  ɂɯʶ ʭˈʙ ɂɱʚʯ ˌʠʤObservableᵷ :ˍỈɄɕʤɄʞ 

 СЯвapp.component.ts 

import  {  Component, AfterViewIni t }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  AfterViewInit  {  

 

  constructor ()  {}  

 

  ngAfte rViewInit () :  void  {  

    const  obs = from (document. querySelectorAll ( 'li' ));  

    obs. subscribe (( element )  => {  

      console. log ( element .textContent);  

    });  

  }  

}  

 
 

 ɑʤɂɬ ̱☿ ɬ̒ʠʤɂ ɑɇɄɕʟɇ Ʉɦʬʙ Ʉɦʯɂ 
ᴮ
ᶗ̋ɂ ʋɥᶚʯngAfterViewInit  ʢɂʺɬ ʳʫ ˍỘʺLifecycle Hook ẛẁɄˆʻɕɦʫ ɯˈʖʱɓ ʭɕ˄ ὃỮʤɂʺ Ʉ

 ɑɦʖɽ ɱɽɄʱʍʺ ɒɄʑɄɓ ɐȲɂɱʙ ʭɕ˄ ɄʫɭʎɈHTML  ˂Ỉȹ Ʉʸʦˆʻɦɓʺnodes .ɲɄʸᾒήɂ ɐɱʝɂɮ ˍ☿ 

 ɑʤɂɬ ʪɂɭɪɕɵɄɇ ʭə ʳʫʺquerySelectorAll  ʢɂʺɬ ʳʫ ˍỘʺVanilla JavaScript  ˃ȵ ɏʦɡɇ ʪʻʚɓ ὃỮʤɂʺnodes  ̱☿̋ ́ʤ ɻɰɱʬʯ

 ́ʤ Ʉʯɰɱʫ ɻɯʁ ɄɦɕʤɄɥli  ˂Ỉȹ ɐɱɹɄɋʫ Ʉʸʦˆʻɦɕɇ ʪʻʚ˄ ʭə ʳʫʺObservable  ɂɯʶ ʳˆɳɪɓʺObservable  ʹɕˈʬɵɂ Ṕḛʒɕʫ ˍ☿obs ᵷ

 ʨʬʎh ʮɂ ɭɇᶗ 
ᴮ
ɂṔḛɩȵ̋Subscribe  ɂɯʶ ȵɱʚʯ ʮɂ ʏˈʆɕɶʰ ˌʠʤStreams .ɑʚɥᶚʤɂ ɱʆɵᶗɂ ˍ☿ ʵɄʱʎʕ ˃ɯʤɂ ʻʶʺ 

Ʉʱʯɂ ʭʦʎʤɂ ʏʫ  ʨʬʎʰ ʮɂ ʏˈʆɕɶʰsubscribe :ˍỈɄɕʤɄʞ ᵷɐɱɹɄɋʫ 



 

̾̾ 

 СЯвapp.component.ts 

import  {  Component, AfterViewInit }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.compone nt.scss' ],  

})  

export  class  AppComponent implements  AfterViewInit  {  

  constructor ()  {}  

  ngAfterViewInit () :  void  {  

    const  obs = from (document. querySelectorAll ( 'li' )) . subscribe (( element )  => {  

      console. log ( element .textContent);  

    });  

  }  

}  
 

ʮᶝɂ Ʉʫɂ :ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ 

 

 ɑʚˆɱʆɇ ʳʟʤʺ ʛɇɄɶʤɂ ʢɄɛᶽɂ ɷʖʯ ʨʬʎɈ ʪʻʚʱʤ ʮᶝɂʺAngular ʏ̍ʆɕɶɔ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡ̍ʦʍ ɷɌʤ ˃ȵ ɘ̋ɭɥ ʢɄɥ ̱☿ ᵷ

 ʭɵɄɇ ɑʦɶʦɶʤɂ ʵɯʶ ʳʫ ˌʰɄɛʤɂ ɆɄɕʟʤɂ ˂Ỉȹ ʌʻɟɱʤɂAngular Components and Services  ʵɯʶ ʏˈʬɟ ɤɱɺɈ ɗʬʙ ɝˈɥ

ɾʖʫ ʨʠɺɈ ɒɄˈʱʚɕʤɂ:̱ỈɄɕʤɄʞ ᵷṔḛ̍ʒɕʤɂ ̓ṔḚʤ̋ ʢɄɛʑɂ ˂Ỉȹ ʏɟṔḚʤ̋ ᵷʨ 

 СЯвapp.component.html 

<ul > 

  <li  #element >Angular</ li > 

  <li  #element >React</ li > 

  <li  #element >Vue</li > 

</ ul > 
 



 

̾̿ 

 ʗʦʫ ˍ☿ʺclass :ˍỈɄɕʤɂ ɬʻʠʤɂ ɑɇɄɕʟɇ ʪʻʚʯ 

 СЯвapp.component.ts 

import  {  

  Component, 

  QueryList,  

  ViewChildren,  

  AfterViewInit,  

  ElementRef,  

}  from  '@angular/core' ;  

import  {  from,  Observable  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  AfterViewInit  {  

  @ViewChildren ( 'element' ,  {  read :  ElementRef  })  

  private  elements :  QueryList <ElementRef <HTMLLIElement>>;  

  private  obs:  Observable <ElementRef >;  

 

  constructor ()  {}  

 

  ngAfterViewInit () :  void  {  

    this .obs  = from ( this .elements. toArray ()) . subscribe (( element )  => {  

      console. log ( element .nativeElement.textContent );  

    });  

  }  

}  

 
 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 



 

̾̀ 

2-1-5-  ȲɄɺʰȹObservable ʳʫ Generators Function  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍfrom: 

ɤɱɺʤ ʪɄʚᶽɂ Ʉʱʶ ɷˉʤʺ ɑˈʱʚɓ Generators Function ɂʺʫɄɵȵ ɐɰ̋ɬ ̒ʁ  ̋ʛɇɄɶʤɂ ɰɭɾʑɂ ɷʖɦɇ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡᾚὝʯ ɑ

ʭɵɂ ɗɦɓ Ɇ̒ ɓ̍̍̒ʤɂ ˂Ịʍ ̋ɱ̂ɳʤɂ ES6  Ʉʬʕ Ʉʱʶ Ʉʫɂ ᵷɑˈʱʚɕʤɂ ʵɯẛẀ ɑʚʦʎɕᶽɂ ʭˈʶɄʖᶽɂ ʏˈʬɟ ɷʦɵʺ ʨʸɵ ʨʠɺɈ ɤɱɹ ɝˈɥ

 ȲɄɺʰɂ ɑˈʖˈʝ ʻʶ ɄʱʬẛẄObservable .ɑˈʱʚɕʤɂ ʵɯʶ ʳʫ 

 ɑˈʱʚɕʤɂ ʵɯʶ ᾝὟʻʯ ʮɂ ʏˈʆɕɶʰ ʳʟʤʺʯ Ʉẛẃɂ ˂Ịʍ ʇɶɌʫ ʨʠɺɈᴬʤɄɇ ʹˈɌɹ Ʉʫ ɄʍʻObservable  ʨʬʎɈ ʪʻʚɓ ɝˈɥemit 

 ɱʫᶗɂ ʪɂɭɪɕɵɄɇ ɑʦɶʦɶɖʫ ʨʠɺɈ ʭˈʚʤɂ ʳʫ ɑʍʻʬᾒᾇyield  ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇ ʭˈʚʤɂ ʵɯʶ ɐȲɂɱʙ ʭɕ˄ ʭə ʳʫʺnext(). 

:̱ỈɄɕʤɄʞ ᵷɐɰ̒ɾʤɂ ᾝὠɕɓ ̩ʠʤ ʢɄɛʫ ̩ʆʎɦʤ̋ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  constructor ()  {}  

 

  ngOnInit () :  void  {  

    from ( this . the MeaningOfLife ()). subscribe (( val )  => {  

      console. log ( val );  

    });  

  }  

 

  * theMeaningOfLife () :  Generator <number |  string  |  {  name:  string ;  age:  number }>  {  

    yield  2021;  

    yield  'angular' ;  

    yield  {  

      name: 'faisal' ,  

      age:  33,  

    };  

  }  

}  

 
 

 ʌʻʱʤɂ ʳʫ ɑʤɂɬ Ʉʱ˄ɭʤ ʋɥᶚʯGenerator  ʨʬʎɈ ʪʻʚɓemit  rʍ ɐɰɄɋʍ ɝʤɄɛʤɂ̋ ɿʯ ̩hɄɛʤɂ̋ ʭʙɰ ʢ̋ɜɂ ʭ̍ʚʤɂ rʫ ʌɂ̒ʯȵ ɘᶚɛʤ

 ʳȼɄʞObject ȲɄɺʰȺɇ Ʉʱʬʙ ʭə ʳʫʺ ᵷObservable  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ ɑʤɂɭʤɂ ʵɯʶ ʳʫfrom  Ʉʱʦʬʍ ɗʙʻʤɂ ɷʖʱɉʺSubscribe 

 ɂɯʶ ȵɱʚʯ ˌʠʤStream ʱʤɂʺ ᵷɒɄʯɄˈɋʤɂ ʳʫ:̱ỈɄɕʤɄʞ ʮ̒ʠɓ ʔ̒ɵ ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖ 



 

̷̿ 

 

2-1-6-  ȲɄɺʰȹObservable  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ ɗʙʻʤɂ ɷʖʱɇ ɒɄʯɄˈɋʤɂ ʳʫ ɑʖʦɕɪʫ ʌɂʻʯȵ ʳʫ

from: 

 ɑʤɂɭʤ ʇʚʕ ɭɥɂ̋ ṔḘʫɂɰɄɇ ᶗȹ ɰɱʬʯ ʮɂ ʏ̍ʆɕɶh ᶗ Ʉɦʯɂ 
ᴮ
ɄʚɇɄɵ ɒɱɹȵ ὃỰʯɂ ʏʫfrom  ȶɺʲʯ ʔʻɵ Ʉʱʯɂ ʵɄʱʎʫ ɂɯʶʺObservable 

 ᵷɒɄʯɄˈɋʤɂ ʳʫ ɭɥɂʺ ʌʻʯ ʳʫṔḙʝȵ ˂Ịʍ ˃̒ɕɦ˄ rʟʤ̋ ɭɥɂ̋ ṔḘʫɂɰɄɇ ɰɱʬʯ ʮɂ Ʉɦʤ ɧ̍ɖ
ᴲ
ɓ ɑɦ̍ʎʫ ɑʍɭɩ ʨʬʎh ʮɂ ʏ̍ʆɕɶh Ʉɦʯɂ ᶗȹ 

 ṔḘʫɂɰɄɋʝ ɑʕ̒ʖɾʑɂ ɻɯʁ ɱ̂ɱʬɓ ʭə rʫ̋ ɑʕ̒ʖɾʫ ̱☿ ʌɂ̒ʯɜɂ ɻɯʁ ʏʁ̋ ʢᶚɩ rʫ ɑʍɭᾟήɂ ɻɯʁ ʭɕɓ̋ ᵷɒɄʯɄ̍ɋʤɂ rʫ ʌ̒ʯ rʫ

 ɑʤɂɭʤfrom. 

Ʉɇ ṕḛʬɕɓ ɑʒʤ ˍỘʺ ɗɉɱʟɵ ɄʕɄᾒήɂ ɑʒʤ ʏʫ ʨʫɄʎɕʯ Ʉʱʯɂ Ʉʬɉʺ ʛʦʆʱᶽɂ ʵɯʶ ʳʬʕ ᵷʌɂʻʯᶟɂ ʗˆɱʎɔ ɝˈɥ ʳʫ ɑˈʟˈʫɄʱ˄ɬ Ʉẛẃ

 ˂Ỉȹ 
ᴮ
Ʉʎ̍ʬɟ ɄẛẄ̒ɦɓ ʏ̍ʆɕɶh ɗʙ̒ʤɂ ɷʖɦɉ̋ ɒɄʯɄ̍ɋʤɂ rʫ ɐɬɭʎɕʫ ʌɂ̒ʯȵ ˂Ịʍ ˃̒ɕɦɓ ɑʕ̒ʖɾʫ ʔɱʎh ʮɂ ʏ̍ʆɕɶh

Observable  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍfrom  Ʉʸʤ ʨʬʎɔ ʔʻɵ ɭˈʝȶɓ ʨʠɇ ὃỮʤɂʺflatting Ʉʯɱɹȵ Ʉʬʝ .
ᴮ
ɄʚɇɄɵ 

ˈʬɟ ɷˉʤ ʹʯȵ ɑʊɥᶚʫ ɏɡˆʺ ɼ̒ ɾɦʤɂ ʨɛʫ ʌɂ̒ʯɜɂ ʃʎɈ ɰɱʬʯ ʮɂ ʏ̍ʆɕɶh rʟʤ̋ ɑʕ̒ʖɾʬʝ Ʉʁɰɱʬʯ ʮɂ ʏ̍ʆɕɶh ʌɂ̒ʯɜɂ ʏ

string  ʪɄʙɰɜɂ ̋ɂnumber  ɒɄʱȼɄʠʤɂ ʺɂobjects  ʭʍɭɓ ᶗ Ʉẛẃɂ ʭʦʎʤɂ ʏʫ)iteration  ᵷ(ὃỰʬʁ ʨʠɺɈʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ 

:ˍỈɄɕʤɂ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  



 

̸̿ 

 

export  class  AppComponent implements  OnInit  {  

  private  arr  = [[ 1,  2,  3,  4,  5,  6],  'angular' ,  {  name: 'faisal' ,  age:  33 }];  

  private  obs = from ( this .arr);  

 

  constructor ()  {  

    this .obs. subscribe ({  

      next :  ( value )  => {  

        console. log ( value );  

      },  

    });  

  }  

 

  ngOnInit () :  void  {}  

}  

 
 

 ɑ̍ʯɄɛʤɂ̋ ɑ̍ʬʙɰ ɑʕ̒ʖɾʫ rʍ ɐɰɄɋʍ ̒ʁ ʢ̋ɜɂ ʌ̒ɦʤɂ ɒɄʯɄ̍ɋʤɂ rʫ ʌɂ̒ʯȵ ɘᶚə ˂Ịʍ ˃̒ɕɦɓ ɑʕ̒ʖɾʫ ʗ̂ɱʎɕɇ Ʉɦʬʙ ʋɥᶚʯ

 ɑʤɂɭʤɂ ˂Ỉȹ Ʉʁɰɱʬʯ ɄʫɭʎɈ ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ ʮ̒ʠɓ ʗ̍ʝ ʮɕɂ ɭʁɄɺ̡ʤ̋ ᵷrȼɄʞ rʍ ɐɰɄɋʍ Ṕḛɩɜɂ̋ ɑ̍ɾʯ ɑʎʆʙ rʍ ɐɰɄɋʍ

from  ȲɄɺʰȺɇ ʪʻʚʯ ˌʠʤObservable ʯɄˈɋʤɂ ʵɯʶ ʳʫ:ˍỈɄɕʤɄʞ ᵷɒɄ 

 

 ʨʬʍ ʭɓ ʹʯɂ ʋɥᶚʯflatting  ɱɾɦʎʤɂ rʫ 
ᴮ
ȵɭɇ ᵷɂɭɥ ˂Ịʍ ɱɾɦʍ ʨʞ ɄʁɱɽɄɦʍ ɐȲɂɱʙ̋ ʭ̍ɶʚɓ ʭɓ̋ ɑ̍ɶ̄ȼɱʤɂ ɑʕ̒ʖɾʑɂ ɻɯyʤ

.rȼɄʠʤɂ ̒ʁ  ̋ɝʤɄɛʤɂ ɱɾɦʎʤɂ 
ᴮ
ɂṔḛɩȵ̋ ɑ̍ɾɦʤɂ ɑʎʆʚʤɂ ̒ʁ  ̋h̩Ʉɛʤɂ ɱɾɦʎʤɂ̋ ɑʕ̒ʖɾʑɂ ̒ʁ  ̋ʢ̋ɜɂ 

Ʉʬʫʺ  ̒ʖɾʫ Ʉɦ˄ɭʤ ʮɄʞ ʢɄɥ ̱☿ ́ʯɂ ɣɕ̡ɕɶh 
ᴮ
ɄʚɇɄɵ ɱʝ

ᴲ
ɮ ʨʠɹ ˂Ịʍ Ʉẛṿɱʚʯ ʮȵ Ʉʯɬɰȵ̋ ʇʚʕ ɐɭɥɂ̋ ɑʕObservable  ʨʬʍ ʏʫ

flat .ɑɋɵɄʱᶽɂ ˍỘ ɑʤɂɭʤɂ ʵɯʶ ʨʎʦʕ ᵷɄʶɱɽɄʱʎʤ 

ᴬAʝ Ʉʁȵɱʚʯ̋ ɑʕ̒ʖɾʫ rʫ Ṕḙʝȵ ̋ɂ ɑʕ̒ʖɾʫ ɰɱʬʯ ʮɂ Ʉʯɬɰȵ ʢɄɥ ̱☿ ɄʫɂObservable  ˃ȵ ʮ̋ɭɇ ̱Ộ ɄʬʝFlatting ʕ ɭɇᶗ 
ᴮ
ɯȼɭɦʎ

 ̱Ộ̋ ̓ɱɩȵ ɑʤɂɬ ʪɭɪɕɶh ʮɂof ʹʱʍ ʭʦʠɕʯ ʔʻɵ Ʉʫ ʻʶʺ .ˍỈɄɕʤɂ Ȳɳᾒήɂ ˍ☿ ᶳ ʮɮȺɇ 

2-2- of(): 

 ȲɄɺʰȺɇ ʪʻʚɓ ɑʤɂɭʤɂ ʵɯʶʺObservable  ʭʍɭɓ ɗʯɄʞ Ȳɂʻɵ ʌɂʻʯᶟɂ ʏˈʬɟ ʳʫIteration  ᵷᶗ ʺɂ ὃỰʬʁ ʨʠɺɈ ɂɭʍ Ʉʫ

Promises  ʢɂʺɬʺGenerators ʸʬʍɭɓ ᶗ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ ɑʚɇɄɶʤɂ ɑʤɂɭʤɂ ʪɂɭɪɕɵɂ ʳʫ ɭɇᶗʺ ʭfrom ɱˆɱʬɓ ʏˈʆɕɶʰʺ ᵷ˃ɂ 

Ʉɋʤɂ ʳʫ ɬɭʍ Ʉɦʤ ɭ̍ʎ
ᴲ
ɔ ɝ̍ɦɇ ᵷɑʖʦɕɪʫ ʌɂ̒ʯȵ ̋ȵ ɭɥɂ̋ ʌ̒ʯ ɗʯɄʞ Ȳɂ̒ɵ ɒɂṔḘʫɂɰStream Ịʍ ṔḘʫɂɰɄɇ ʨʞ̋ ɒɂṔḘʫɂɰɄɋʤɂ ɻɯʁ rʫ ˂

.ɂɭɥ 



 

̹̿ 

ɐɬɭʎɕʫ ɒɄʯɄ̍ɇ ˂Ịʍ ˃̒ɕɦ˄ ˃ɯʤɂ ̱ỈɄɕʤɂ ʢɄɛʑɂ ̩ʆʎɦʤ ɧ̍ʁ̒ɕʤ̋ ȲɄɺhȹ ɭ̂ɱ
ᴲ
ʯ̋ ᵷObservable :

ᴮ
Ʉʎ̍ʬɟ Ʉẛṧʫ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from,  of  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit  {  

  constructor ()  {}  

  private  obs = of (  

    {  name: 'faisal' ,  age:  33 },  

    [ 1,  2,  3,  4,  5,  6],  

    2021,  

    'angular' ,  

    new Date()  

  );  

 

  ngOnInit () :  void  {  

    this .obs. subscribe (( val )  => {  

      console. log ( val );  

    });  

  }  

 

}  

 
 

 ɑʤɂɭʤ ɒɂṔḘʫɂɰɄɇ ʨʠɹ ˂Ịʍ ɐɬɭʎɕʫ ɒɄʯɄ̍ɇ ɱ̂ɱʬɕɇ Ʉɦʬʙ ʋɥᶚʯof  ɫ̂ɰɄɕʤɂ ὂỮɥ̋ ɑʕ̒ʖɾʫ̋ rȼɄʞ̋ ɑ̍ɾʯ̋ ɑ̍ʬʙɰ ɒɄʯɄ̍ɇ Ʉẛṧʫ

 ȲɄɺʰȺɇ ɑʤɂɭʤɂ ʪʻʚɓ ʔʻɵʺ ᵷɗʙʻʤɂʺObservable :ˍỈɄɕʤɄʞ ᵷɂɭɥ ˂Ịʍ ʌʻʯ ʨʞ ɒɄʯɄˈɋʤɂ ʵɯʶ ʳʫ 

 



 

̺̿ 

 ɰɱʬʯ ʮɂ ʏ̍ʆɕɶh ᶗ rʟʤ̋Promise  ʺɂGenerator Function ɭʤɂ ˂Ỉȹ ɑʤɂof:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  from,  of  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  constructor ()  {}  

 

  private  promise  = new Promise (( resolve ,  reject )  => {  

    resolve ( 'angular' );  

  });  

 

  private  obs = of (  

    {  name: 'faisal' ,  age:  33 },  

    [ 1,  2,  3,  4,  5,  6],  

    2021,  

    'angular' ,  

    new Date(),  

    this . theGeneratorFunction (),  

    this .promise  

  );  

 

  ngOnInit () :  void  {  

    this .obs. subscribe (( val )  => {  

      console. log ( val );  

    });  

  }  

 

  * theGeneratorFunction () :  Generator <number |  string  |  {  name:  string ;  age:  number }>  {  

    yield  2021;  

    yield  'angular' ;  

    yield  {  

      name: 'faisal' ,  

      age:  33,  

    };  

  }  

}  

 
 

:̱ỈɄɕʤɄʞ ᵷʮ̒ʠɓ ɑɡ̍ɖɦʤɂ̋ 



 

̻̿ 

 

 ʪɂɭɪɕɵɂ rʫ ɭɇᶚʕ ʮḛɕ̄ɦʚɕʤɂ ʮḛɓɄʁ ʏʫ ʨʫɄʎɕʤɂ ɭɦʍ ɻɄɋɖʯᶗɂ ɏɡ˄ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʤɯʤ ᵷɒɄʯɄ̍ɋʤɂ ʀɱʍ ʭɕ˄ ʭʤ ʋɥᶚʯ

 ɑʤɂɭʤɂfrom  ɑʤɂɭʤɂ rʍ 
ᴮ
Ʉʁ̒ʍ Ʉʬyʎʫof. 

ʏʫ  ɑʤɂɭʤɂ ʨʎɡʯ ˌʠʤ Ʉʸʦʬʎʰ ʮɂ ʏˈʆɕɶʰ ɑʆˈɶɈ ɑʍɭɩ ʡʤɄʱʶ ʮɂ ʭʦʎʤɂof  ʏʫ ʨʬʎɔGenerators Function ʇʚʕ ʏʖʱɓʺ ᵷ

:̱ỈɄɕʤɄʞ ᵷʇʚʕ ɭɥɂ̋ ṔḘʫɂɰɄɇ Ʉɦ˄ɭʤ ʮɄʞ ʢɄɥ ̱☿ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  { from,  of  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  constructor ()  {}  

  private  obs = of ( ... this . theGeneratorFunction ());  

 

  ngOnInit () :  void  {  

    this .obs. subscribe (( val )  => {  

      console. log ( val );  

    });  

  }  

 

  * theGeneratorFunction () :  Generator <number |  string  |  {  name:  string ;  age:  number }>  {  

    yield  2021;  

    yield  'angular' ;  

    yield  {  



 

̼̿ 

      name: 'faisal' ,  

      age:  33,  

    };  

  }  

}  

 
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

 ɑʤɂɭʤɂ ʮɂ 
ᴮ
ɄʚɇɄɵ Ʉʯɱɹȵ 

ᴮ
ɂṔḛɩȵ̋from  ʨʬʎɈ ʪʻʚɓflatting  ʨʬʎɈ ʪʻʚɓ ɝˈɦɇ ɒɄʯɄˈɋʦʤemit ɑʤɂɭʤɂ ɷʟʎɈ ɱɩᶝɂ ɂɰʺ ɱɾʱʍ 

of  ʨʬʎɈ ʪʻʚɓ ὃỮʤɂemit  ʨʬʎɔ ɝ̍ɦɇ ᵷṔḘʫɂɰɄɇ ʨʠʤ ɑʦʫɄʞ ɑʬ̍ʚʦʤflatting ʫɂɰɄɇ ʨʞ rʟʤ̋ ɂɭɥ ˂Ịʍ ṔḘʫɂɰɄɇ ʨʠʤʎɈ ʪʻʚɓ ṔḘ ʨʬ

emit  ɑʤɂɭʤɂ ˂Ỉȹ ɒɄʯɄˈɋʤɂ ʳʫ ɑʍʻʬɡʫ ɱˆɱʬɕɇ Ʉʱʬʙ ɝˈɥ ʢɄɛʫ ɱɩȳ ˍ☿ ɄʯɭʶɄɹ Ʉʬʝ ᵷɑʦʫɄʞ ɑʬˈʚʦʤof  ʨʬʍ ʭɓʺflatting 

 ʨʬʎɈ ɗʫɄʙ ṔḘʫɂɰɄɇ ʨʞ ɗʙ̒ʤɂ ɷʖɦɉ̋ ɂɭɥ ˂Ịʍ ṔḘʫɂɰɄɇ ʨʠʤemit  ʨʬʎɈ ʪʻʚɓ ʔʻɶʕ ɑʕʻʖɾʫ ɗʯɄʞ ʻʦʕ ˍỘ Ʉʬʝ ɑʬˈʚʦʤ

emit ɂ ɑˈʚɇ ɂɯʟʶʺ ɑʦʫɄʞ ɑʕʻʖɾʬʦʤ.̓ɱɩɜɂ ʌɂ̒ʯɜ 

 ɑʤɂɭʤɂ ʨʎɡʯ ɝˈɦɇ ɑʱˈʎʫ ɑʍɭɩ ʨʬʎʰ ʮɂ ʏˈʆɕɶʰ ʳʟʤʺof  ʨʬʎɈ ʪʻʚɓflatting  ɻɯʁ̋ ṔḘʫɂɰɄɋʤɂ ɷʖɦʤ ʭ̍ʚʤɂ ʨʠʤ

ɒɄʕʻʖɾᶽɂ ʏʫ ʏʖʱɓ ɑʍɭᾟήɂ .ʇʚʕ ɭɥɂ̋ ṔḘʫɂɰɄɇ ʡʤɄɦʁ ʮɄʞ ʢɄɥ ̱☿̋ ʇʚʕ ɑ̍ɾɦʤɂ ɒɄʯɄ̍ɋʤɂ̋ 

ɕʤɄʞ ᵷʛɇɄɶʤɂ ʢɄɛᶽɂ ɷʖʯ ˂Ịʍ ɑʍɭᾟήɂ ʵɯʶ ʛˈɋʆɕɇ ʪʻʚʱʤ ɧˈʁʻɕʤʺ:ˍỈɄ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  { from,  of  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  



 

̿̽ 

export  class  AppComponent i mplements OnInit  {  

  constructor ()  {}  

  private  num = [ 1,  2,  3,  4,  5,  6];  

  private  obs = of ( ... this .num);  

 

  ngOnInit () :  void  {  

    this .obs. subscribe (( val )  => {  

      console. log ( val );  

    });  

  }  

}  

 
 

:ɑɡˈɖʱʤɂʺ 

 

2-3-  ʭʶȵ ʮḛɕʤɂɭʤɂ ʮḛɇ ɒɄʙ̋ɱʖʤɂfrom vs of: 

:̱ỈɄɕʤɂ ʢ̋ɭᾒήɂ ʢᶚɩ rʫ ɒɄʙ̋ɱʖʤɂ̋ ́ɇɄɺɖʤɂ ́ɟ̋ȵ ʭʁȵ ɱɾɥ ʏ̍ʆɕɶh 

from of 

ɄɺʰȺɇ ʪʻʚɓȲ Observable  ʳʫPromises  ʭ̍ʚʤɂ 
ᴮ
Ʉʂ˄ȵ̋

 ʭʍɭɓ ὃỮʤɂiteration ὃỰʬʁ ʨʠɺɈ 

 ȲɄɺʰȺɇ ʪʻʚɓObservable  ɂɭʍɄʫ ɒɄʯɄˈɋʤɂ ʳʫ ʌʻʯ ˃ȵ ʳʫ

Promises ̋Generators Function 

Ʉɋɟɂ ɭɥɂ̋ ṔḘʫɂɰɄɇ ʨɋʚɕɶɔ ȲɄɺhȹ ɬɂɱ
ᴲ
ɂʑ ɑʬ̍ʚʤɂ ̒ʁ  ̋˃ɰ

Observable Ʉẛṧʫ 

ɒɂṔḘʫɂɰɄɋʤɂ rʫ ɬ̋ɭɦʫ ᶗ ɬɭʍ ʨɋʚɕɶɔ  ʏɈɄɶʤɂ ɰɂɭɽᶡɂ)

 ɑɋɕʟʫ ʳʫ ˂Ịʍᶟɂʺrxjs  Ʉyʦɋʙ ὃỮʤɂ ɒɂɰɂɭɽɟɂ Ʉʫɂ

 ʳʫ ʨɋʚɕɶɖʕ8  ˂Ỉȹ9 (ʇʚʕ ɒɂṔḘʫɂɰɄɇ  ṔḘʫɂɰɄɇ ʨʞ ɝ̍ɦɇ

 ȲɄɺhɂ ɬɂɱ
ᴲ
ɂʑ ɑʬ̍ʚʤɂ rʍ ɐɰɄɋʍ ̒ʁObservable .Ʉẛṧʫ 

 ʭʍɭɓPromises ̋Generators Function  ʭʍɭɓ ᶗPromises ̋Generators Function 

 ʨʬʎɈ ʪʻʚɓflatting AʦʤObservable  ɑʬˈʚʤɂ ɑȼɳɡɓ ˃ȵ

 ʨʬʎ˅ ʭə ʳʫʺemit ɂɭɥ ˂Ịʍ ɑʬˈʙ ʨʠʤ 

 ʨʬʎɈ ʪʻʚɓ ᶗflatting  ʨʬʎɔ rʟʤ̋ ́ɶʖʯ ṔḘʫɂɰɄɋʤɂ ɑʬ̍ʚʤ

flatting ɂɭɥ ˂Ịʍ ṔḘʫɂɰɄɇ ʨʠʤ 
 



 

̿̾ 

2-4- fromEvent(): 

ɭʤɂ ʳʫ ˍỘʺ ɘɂɭɥȵ ʏʫ ʨʫɄʎɕɓ ɑʅɄɶɈ ʨʠɇ ɑʤɂɭʤɂ ʵɯʶʺ ᵷɐṔḛɛʝ ɒɄʫɂɭɪɕɵɂʺ ɑʍʻʱɕʫ ɒᶗɄɡʫ Ʉʸʤ ὃỮʤɂʺ ɑʬʸᶽɂ ʢɂʺEvents 

DOM ɿʚʤɂ ̋ɂ ᾢὈ̡ʤɂ ɑ̍ʦʬʍ Ȳɂɱɟɂ ̋ɂ ɱɶ˅ɜ ɂ ̋ɂ rʬ˄ɜɂ ɐɰȶʖʤɂ ɰɲ ˂Ịʍ ʇʒʂʤɂ ʨɛʫ  ɱˆɱʬɕʤɂ ʇˆɱɹ ɱˆɱʬɓ ʺɂ ʛɾʤɂʺ

 ɜ ɂ ʵɯʶ ʏˈʬɟ ˂Ịʍ ʌᶚʅᶚʤʺ ᵷᾢήɂ... ˃ɬʻʫɄʎʤɂ ʺɂ ˌʚʕᶟɂ Ȳɂʻɵ ̱ỈɄɕʤɂ ʇɇɂɱʤɂ ɐɰɄ̂ɲ ȲɄɟɱʤɂ ɘɂɭɥWeb APIs | MDN  -Element 

)mozilla.org(   ˍ☿ ɄʶɄʬɶʫ Ṕḛʒɕ˄ ɘɂɭɥᶟɂ ʵɯʶ ʮɂ ʵɄɋɖʯᶗɂ ʏʫAngular  ɘɭᾚήɂ 
ᴮ
ᶚɛʬʕonclick  ɧɋɾ˄ ʔʻɵclick  ɘɭᾚήɂʺ

oncopy  ɧɋɾ˄ ʔʻɵcopy  ʔɯɦʯ ὂỰʎʬɇon .ɘɭᾚήɂ ʭɵɂ ʛɋɶɔ ὃỮʤɂ 

 ɘɂɭɥȵ ʳʫ ɘɭɥ ˃ȵ ʏʫ ʨʫɄʎɕɓ Ʉẛẃɂ ɑʤɂɭʤɂ ʵɯʶ ṕḛʬ˄ ɄʬʫʺDOM  ʺɂ ɑɦʖɾʤɂ ˍ☿ ɐɂɬȵ ˂Ịʍ ʏʚɓ ɘɂɭɥᶟɂ ʵɯʶ ɗʯɄʞ Ȳɂʻɵ

ɑʦʫɄʞ ɑɦʖɾʤɂ ˂Ịʍ ὂỮɥ  ȲɄɺʰȺɇ ʪʻʚɓ ʭə ʳʫʺObservable ɘɭᾚήɂ ɂɯʶ ʌʻʙʺ ʢɄɥ ˍ☿. 

 ṔḘʫɂɰɄɇ ɑʤɂɭʤɂ ɻɯʁ ʨɋʚɕɶɔ̋ ˃ɯʤɂ ɘɭᾚήɂ ʭɵɂ ̒ʁ ̩hɄɛʤɂ ṔḘʫɂɰɄɋʤɂ̋ ɄẛṤʙɂɱʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ ὃỮʤɂ ɐɂɬɜɂ ʢ̋ɜɂ ʮḛ̍ʫɂɳʦʤɂ ʮɂ 

ᴲ
ʯ ʮɂ ɭˆɱ

 ȶɺʲʯObservable .ʹʍʻʙʺ ʢɄɥ ˍ☿ 

 ̱☿ ɐɰ̒yɺʑɂ ɑʤɂɭʤɂ ɑɦ̍ʎʫ ɐɰ̒ɾɇ ́ɇɄɺɔ ɑʤɂɭʤɂ ɻɯʁ ʮɂ ʇɶɌʫ ʨʠɺɈ ʢ̒ʚʯ ʮɂ ʏ̍ʆɕɶh̋Vanilla JavaScript  ˍỘʺ

addEventListener ʏʫ ᵷᶽɄɇ ʈɄʖɕɥᶗɂ Ʉʸʫɭʚɓ ὃỮʤɂ ɑʎȽɂɱʤɂ ɒɂṕḛʬObservable  ɑʤɂɭʤɂ ʪɂɭɪɕɵɂ ɭʱʍfromEvent. 

 ȲɄɺʰɂ ɑˈʖˈʝʺ ɘɂɭɥᶟɂ ʃʎɈ ˂Ịʍ ɑʦɛʫᶟɂ ʃʎɈ ˌʆʎʱʤ ɧˈʁʻɕʤʺObservable :ˍỈɄɕʤɄʞ ᵷɘɂɭɥᶟɂ ʵɯʶ ʌʻʙʺ ɭʱʍ 

 СЯвapp.component.html 

 

<input  #TextBox  />  

 
 

 ɐɂɬȵ Ʉʱʖʁɂinput  ɄʶɄʱˈʆʍȵʺReference Template  ʭɵɄɇTextBox  ȶɺʲʯ ʭə ʳʫʺ ɄẛṨʦʍ ɑʎʙɂʻʤɂ ɘɂɭɥᶟɂ ɏʙɂɱʯ ɝˈɦɇ

Observable :ˍỈɄɕʤɄʞ ᵷɄẛṧʫ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild }  from  '@angular/core' ;  

import  {  fromEvent }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  @ViewChild ( 'TextBox' ,  {  static:  true  })  input :  ElementRef ;  

 

  constructor ()  {}  

 

  ngOnInit () :  void  {  

    fromEvent ( this .input.nati veElement,  'select' ). subscribe (  

https://developer.mozilla.org/en-US/docs/Web/API/Element#events
https://developer.mozilla.org/en-US/docs/Web/API/Element#events
https://developer.mozilla.org/en-US/docs/Web/API/Element#events


 

̿̿ 

      ( value :  KeyboardEvent )  => {  

        console. log ( 'text  was selected' );  

      }  

    );  

    fromEvent ( this .input.nativeElement,  'copy' ). subscribe (  

      ( value :  KeyboardEvent )  => {  

        console. log ( 'text  was copied' );  

      }  

    );  

    fromEvent (document,  'auxclick' ). subscribe (( value :  KeyboardEvent )  => {  

      console. log ( 'right  click  event' );  

    });  

  }  

 

}  

 
 

 ʭʶʺ ɘɂɭɥᶟɂ ʳʫ ʌɂʻʯȵ ɘᶚə ɑɋʙɂɱʬɇ Ʉʱʬʙ ʋɥᶚʯ Ʉʬʝselect  ʏɊɱʫ ˍ☿ ɿʱʤɂ ɭ˄ɭɦɕɇ ʪɭɪɕɶᶽɂ ʪɄʙ ɑʤɄɥ ˍ☿ ɏʙɂɱʯ ˌʠʤ

ʱʤɂ ɘɭᾚήɂʺ ᵷɿcopy  ʻʶʺ ɑʦʫɄʞ ɑɦʖɾʤɄɇ ɼɄɩ Ṕḛɩᶟɂ ɘɭᾚήɂʺ ɿʱʦʤ ᾢὈʰ ʨʬʎɈ ʪɭɪɕɶᶽɂ ʪɄʙ ʢɄɥ ˍ☿ ɏʙɂɱʯ ˌʠʤ

.ɑɦʖɾʤɂ ̱☿ ɑʑɰɄʕ ɑʚʆɦʫ ˃ȵ ̱☿ rʬ˄ɜɂ ɐɰȶʖʤɂ ɰɲ ˂Ịʍ ʇʒʂʤɄɇ ʪɭɪɕɶʑɂ ʪɄʙ ɂɮȹ 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 

 ̱☿ rʬ˄ɜɂ ɐɰȶʖʤɂ ɰɳɇ ʇʒʂʤɂ ɑʤɄɥ ̱☿ Ʉɦʁ ɘɭᾚήɂ ʌʻʙʺ ˃ȵ ɑɦʖɾʤɄɇ ʮɄʠʫ ˃ȵauxclick. 



 

̿̀ 

 

 ɘɭᾚήɂ ʌʻʙʺ ˃ȵ ɿʱʤɂ ɭ˄ɭɦɓ ɑʤɄɥ ˍ☿ Ʉʱʶʺselect. 

 

 ɘɭᾚήɂ ʏʙ̋̋ ɿ ʤɦɂ ᾢὈh ɑʤɄɥ ̱☿ 
ᴮ
ɂṔḛɩȵ̋copy. 

2-5-firstValueFrom()/lastValueFrom(): 

 ɑʤɂɭʤɂ ʨɦʫ ʨɦɓ ʔʻɵ ὃỮʤɂʺ ɐɭ˄ɭᾒήɂ ʢɂʺɭʤɂ ʳʫ ʵɯʶʺtoPromise ̒ ʚɕʕ Ʉẛṥʖˈʉʺ ɑˈɥɄʯ ʳʫ Ʉʫɂ ᵷ ʨˆʻɦɕɇ ʪObservable 

 ˂ỈȹPromise  ˂Ỉʺᶟɂ ɑʤɂɭʤɂ ɝˈɥfirstValueFrom  Ʉyʦʬʍ ʭɕ˄ ɑʬ̍ʙ ʢ̋ɂ ɐȲɂɱʚɇ ʪ̒ʚɓemit  ɂɯʶ ʳʫObservable  ʭə ʳʫʺ

 ˂Ỉȹ Ʉʸʦˆʻɦɓ ʭɕ˄Promise  ɂɯʶ ʨʬɕʟ˄ Ʉʫɭʱʍ ɑʬˈʙ ɱɩȳ ɐȲɂɱʚɇ ʪʻʚɕʕ ˌʰɄɛʤɂ ɄʫɂObservable ȲɄʒʤɂ ʭɓ ʛʦʆʱᶽɂ ɂɯʶ ʳʫʺ ᵷ

 ɑʚɇɄɶʤɂ ɑʤɂɭʤɂtoPromise  ʨʬɕʟ˄ Ʉʫɭɦʍ ɑʬ̍ʙ ɱɩȳ ʇʚʕ ɭ̍ʎ
ᴲ
ɔ ὃỮʤɂ̋ ɑʤɂɭʤɂ ɻɯʁ ʪɭɪɕɶh 

ᴮ
ɄʚɇɄɵ Ʉɦʯɂ ɝ̍ɥObservable 

.ɐṔḛɩᶟɂʺ ˂Ỉʺᶟɂ ɑʬˈʚʤɂ ʮɄȼɱʚɓ ʮɄɕʤɂ ʮḛɕʤɂɭʤɂ ʮḛɓɄʶ ɭɟʻɓ ʮᶝɂ ʡʤɯʤʺ ᵷʇʚʕ 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/co re' ;  

import  {  fir stValueFrom,  lastValueFrom,  of  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  



 

̷̀ 

export  class  AppComponent implements  OnInit  {  

  constructor ()  {}  

 

  ngOnInit () :  void  {  

    const  obs = of ( 'purple' ,  300,  500,  true ,  'green' );  

    firstValueFrom (obs). then (console. log );  

    lastValueFrom (obs). then (console. log );  

  }  

 

}  

 
 

 ȲɄɺʰȺɇ Ʉʱʬʙ ʋɥᶚʯObservable  ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇof  ʮḛɕʚɇɄɶʤɂ ʮḛɕʤɂɭʤɂ Ʉɦʫɭɪɕɵɂ ʭə rʫ̋ ʭ̍ʚʤɂ rʫ ɑʍ̒ʬɡʫ Ʉʯɰɱʫ̋

 ˂Ỉȹ Ʉʬyʦ̂̒ɦɓ ɭʎɈ ɑʬ̍ʙ ɱɩȳ̋ ɑʬ̍ʙ ʢ̋ɂ ɐȲɂɱʚʤPromise:̱ỈɄɕʤɄʞ ɑɡ̍ɖɦʤɂ ʮ̒ʠɓ ʔ̒ɵ̋ ᵷ 

 

 ʪɭɪɕɶʰ ȶʆɩ ɬʻɟʺ ʢɄɥ ˍ☿ ʢɄᾚήɂ ɑʎˈɋʆɉʺcatch  ʏʫthen  ɒɄˈɵɄɵɂ)Promises (Ʉʸɥɱɺʤ ʪɄʚᶽɂ Ʉʱʶ ɷˉʤʺ. 

2-6-EMPTY()/EmptyError: 

 ɑʤɂɭʤɂEMPTY  ɐɬɄʍȺɇ ʪʻʚɓObservable  ɂɯʶ ʛʦʒɔʺ ʐɰɄʕObservable ʛʦʒʰ ʮɂ ʮɄˈɥᶟɂ ʃʎɈ ˍ☿ ɞɄɕɦʯ ɭʙʺ ᵷ

Observable  ɐɬɄʍȺɇ ʭʙ ̋ɂ ɒɄʯɄ̍ɇ ʡʤɄɦʁ ʮɄʞ ɂɮȺʕ ɒɄʯɄ̍ɋʤɂ ɐɭʍɄʙ rʫ ɑʫɬɄʚʤɂ ɒɄʯɄ̍ɋʤɂ rʫ ɭʝȶɕʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ 
ᴮ
ᶚɛʫ ̋ɂ

Observable  Ʉʫɂ ᵷʐɰɄʕEmptyError  ȶʆᾟήɂ ʌʻʯ ʔɱʎʱʤ ʹʱʫ ɐɬɄʖɕɵᶗɂ ʏˈʆɕɶʰ ɴᶚʝ Ʉʬʯɂʺ ɑʤɂɬ ɗɶˉʤ ɑʚˈʚᾚήɂ ˍ☿ ὃ♫ʕ

 ʳʫ Ʉʱʤ ʪɬɄʚʤɂObservable  ˃Ⱥɇ ʪ̒ʚʯ ̋ɂ ʪɭɪɕɶʬʦʤ ɑɦ̍ʎʫ ɑʤɄɵɰ 
ᴮ
ᶚɛʫ ɱyʊʯ ʮɂ ʏ̍ʆɕɶh Ʉʁɭɦʎʕ ʌ̒ɦʤɂ ɂɯʁ rʫ ʮɄʞ ɂɮȺʕ

.ɱɩȳ ɱʫȵ 

 

 



 

̸̀ 

ʯʺ ʛɇɄɶʤɂ ʢɄɛᶽɂ ʨ˄ɭʎɕɇ ʪʻʚʱʤ ɧˈʁʻɕʤʺ ɑʤɂɭʤɂ ʹʤ ʗˈʂEMPTY:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  lastValueFrom }  from  'rxjs' ;  

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

} )  

export  class  AppComponent implements  OnInit  {  

  constructor ()  {}  

  ngOnInit () :  void  {  

    lastValueFrom (EMPTY).catch (( err )  => {  

      if  ( err  instanceof  EmptyError )  console. log ( err .message);  

    });  

  }  

}  
 

2-7-defer(): 

ʂ˄ɂʺ ʪɂɭɪɕɵᶗɂ ɑʦˈʦʙ ʢɂʺɭʤɂ ʳʫ ʵɯʶʺ ̱☿ Ʉyʖ̍ʁɂ ʮɂ ɗ˄ȶɓɰɂ ʡʤɯʤ ɑʬyʫ ɑʚ̍ʚɥ Ʉẛṧʟʤ̋ ᵷɬ̋ɭɦʫ ɑʤɂɭʤɂ ɻɯʁ ʪɂɭɪɕɵɂ 
ᴮ
Ʉ

 ᾝὛɂ ɑʒˈɾɇ ʺɂ ɧʖɾɕᶽɂ ʵȵɱʚ˄ ᶗ ɝˈɦɇ ɬʻʠʤɂ ʳʫ ʮḛʎʫ Ȳɳᾒή ʗˈʦʒɔ ʨʬʎɈ ɑˈɵɄɵᶟɂ Ʉẛṥʖˈʁʺ ʪʻʚɓʺ ᵷɆɄɕʟʤɂ ɂɯʶ

 ʭɟṔḘᶽɂcompiler  ʨʬʎɈ ʪʻʚʯ Ʉʫɭʱʍ ᶗȹ ɗɌˆɱʟɵ ɄʕɄᾒήɂ ɑʒʤɄɇ ɼɄᾟήɂsubscribe ɑʤɂɭʤɂ ʵɯʸʤ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ ᵷ

ˍỈɄɕʤɂ ɐɰʺɬ ʳʫ ʵɯɩȵ ʭɓ ʢɄɛᶽɂ ɂɯʶ) ᵷrxjs  ɐɄʱʙ ʳʫangular army.( 

 ʪɄ̍ʚʦʤ ɐṔḛɛʝ ʘɱʅ ʡʤɄɦ̋ʁ ᵷɐɭ˄ɭɟ ɑ̍ȼɂ̒ɺʍ ɑʬ̍ʙ ȲɄʆʍȹ ʭɕ˄ ɰɳʤɂ ɂɯʁ ˂Ịʍ ʇʒʂʤɂ ʭɓ Ʉʬʦʞ ɝ̍ɦɇ ɰɲ Ʉɦ˄ɭʤ ́ʯɂ ʀɱʖɦʤ

 ʪɂɭɪɕɵɂ ʛˆɱʅ ʳʍ Ʉẛṧʫ ɱʫᶟɂ ɂɯẛẀ@ViewChild  ɑʤɂɭʤɂʺfromEventɄʞ ᵷ:ˍỈɄɕʤ 

 СЯвapp.component.html 

 

<button  #button >Click  Me !</ button > 

 
 

 ʗʦʫ ˍ☿ʺclass  ɂɯʸʤcomponent  ʗˈʂʯlogic:ˍỈɄɕʤɂ ᵷ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild }  from  '@angular/core' ;  

import  {  defer,  fromEvent }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  



 

̹̀ 

  @ViewChild ( 'button' ,  {  static:  true  })  button :  ElementRef ;  

 

  private  obs = fromEvent ( this .button.nativeElement,  'click' );  

 

  constructor ()  {}  

  ngOnInit () :  void  {  

    this .obs. subscribe (()  => {  

      console. log (Math. floor (Math. random()  *  10));  

    });  

  }  

}  
 

:ɑ̍ʤɄɕʤɂ ɐɰ̒ɾʤɂ ̱☿ Ʉʬʝ ȶʆɩ ᵷɑʤɄɵɰ ɱyʊɓ ʔ̒ɵ̋ ʨʬʎ˅ rʤ ʛɇɄɶʤɂ ɬ̒ʠʤɂ 

 

 ́ɕ̍ʬɵɂ ˃ɯʤɂ Ṕḛʒɕʑɂ ɻɯʁ ʪɂɭɪɕɵɂ ʭɓ ́ʯɂ ȶʆᾟήɂ ɑʤɄɵɰ ὂỰʎʫ̋button  ɐɬɭʎɕʫ ʢ̒ʦɥ ʡʤɄɦ̋ʁ ᵷɑȾ̍ẛẁ ́ʤ ʨʬʎh ʮɂ ʨɋʙ

 ʗˈʦʒɕɇ ʪʻʚʯ ʮɂ Ʉẛṧʫ ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇ ˍạʫṔḗʤɂ ɱʆɶʤɂdefer  ɧɋɾ˄ ɝˈɦɇ Ṕḛʒɕᶽɂobs ḛɺƎ˅ ɑʤɂɭʤɂ ˂Ỉȹ Ṕdefer  rʫ 
ᴮ
ᶗɭɇ

 ɑʤɂɭʤɂfromEventᴬʦʤ ˌȽɱʫ Ṕḛʑ ˍạʫṔḗʤɂ ɱʆɶʤɂ ɂɯʶ ɧɋɾ˄ ɑʚˆɱʆʤɂ ʵɯẛẀʺ ᵷcompiler  ʨʬʍ ʭɕ˄ ʮɂ ˂Ỉȹsubscribe  ʹʤ

 ṔḛʒɕᶽɄɇ ɂɯʶ ɄʱʤɄɛʫ ˍ☿ ʨɛʬɕᶽɂʺobs:̱ỈɄɕʤɄʞ ɬ̒ʠʤɂ ɧɋɾ˄ ɝ̍ɦɇ 
ᴮ
ɄʚɇɄɵ ɻɄɦʦʙ Ʉʫ ʛ̍ɋʆɕɇ ʪ̒ʚɦʤ ʮɕɂ Ʉʫɂ ᵷ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild }  from  '@angular/core' ;  

import  {  defer,  fromEvent }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  

 

  @ViewChild ( 'button' ,  {  static:  true  })  button :  ElementRef ;  

 

  private  obs = defer (()  => fromEvent ( this .button.nativeElement,  'click' ));  

 



 

̺̀ 

  constructor ()  {}  

  ngOnInit () :  void  {  

    this .obs. subscribe (()  => {  

      console. log (Math. floor (Math. random()  *  10));  

    });  

  }  

 

}  

 
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

 

 ɂɯʁ ɐȲɂɱʙ ʭɕ˄ ɰɳʤɂ ˂Ịʍ ɑʆʒʁ ʨ
ᴲ
ʞ ʏʫ ʋɥᶚʯevent  ʛˆɱʅ ʳʍfromEvent  ʭɕ˄ ʭə rʫ̋ ʨʞɄɺʫ ˃ȵ ʮ̋ɭɇ ɬʻʠʤɂ ɯˈʖʱɓ

.ɐṔḛʒɕʫʺ ɑˈȼɂʻɺʍ ʭˈʙ ȲɄɺʰɂ ʻʶʺ 

2-8- interval()/timer(): 

 ȲɄɺʰȺɇ ʮɄʫʻʚɓ ɗʙʻʤɂ ɷʖʱɉʺ ɗʙʻʤɂ ʏʫ ʨʫɄʎɕʦʤ ʢɂʺɭʤɂ ʵɯʶʺStream of Data (Observable) ɑʤɂɭʤɂ ʪʻʚɓ ɝˈɥ ᵷ

 ɑ̍ʯɄə ̱ỊʑɄɇ ɭɥɂ̋ ṔḘʫɂɰɄɇ ʢɄɋʚɕɵɄɇ ˂Ỉ̋ɜɂæ 1000  ɐɭɥɂ̋ ɑ̍ʯɄə ˃̋Ʉɶ
ᴲ
ɔ ɑ̍ʯɄə ̱Ịʫæ Ɉ ʵɄʱʎʫ ɂɯʶʺɗʙ̒ʤɂ ɰ̋ɱʫ ɭʎ  ˁʆʎ

ᴲ
ɂʑ

ɱʖɾʤɂ ʳʫ ȵɭɋ˄ ɝˈɦɇ ɬɂɭʎʤɂ ʨˈʒɺɖɇ ʭʙʤʺ ᵷ:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit ViewChild }  from  '@angular/core' ;  

import  {  interval }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.comp onent.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  private  time  = interval ( 2000);  

 



 

̻̀ 

  constructor ()  {}  

  ngOnInit () :  void  {  

    this .time. subscribe (console. log );  

  }  

}  

 
 

 ʮḛɕ̄ʯɄə ʨʞ ́ʤ ʢ̒ʚʯ ᾝὟɂ̋ ̒ʁ Ʉʬʝ ʛɇɄɶʤɂ ʢɄɛʑɂæ 2000  ɑˈʯɄə ˍỊʫæ ʨʬʎɈ ʭʙ emit  ʭ̍ʚʤɂ ɻɯʁ ɝ̍ɦɇ ɑ̍ʬʙɰ ɑʬ̍ʚʤ

.˃ɭʍɄɾɓ ɬɂɭʍ ʨʠɹ ˂Ịʍ ʮ̒ʠɓ̋ ɱʖɾʤɂ rʫ ȵɭɋɓ 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 

 ɑˈʯɄɛʤɂ ɑʤɂɭʤɂ Ʉʫɂ ˂Ỉʺᶟɂ ɑʤɂɭʤɂ ɑˈɥɄʯ ʳʫ ɂɯʶtimer ɂɭʎʤɂ ȵɭɋ˄ ὂỮʫ ̒ʁ ʢ̋ɜɂ r˄ṔḘʫɂɰɄɇ ʨɋʚɕɶɔ ɝ̍ɥ 
ᴮ
ᶚ̍ʦʙ ʗʦɕɪɕʕ ɬ

 ʏʆʚɕɶᶽɂ ɗʙʻʤɂ ˌʰɄɛʤɂʺ ᵷɑʤɂɭʤɂ ʵɯʶ ʏʫ ʛʕɂʻɕ˄ ˌʠʤ ʛɇɄɶʤɂ ʢɄɛᶽɂ ʨ˄ɭʎɕɇ ʪʻʚʱʤ ɧˈʁʻɕʤʺ ᵷɄẛṨʦɓ ὃỮʤɂʺ ɑʬˈʙ ʨʞ ʮḛɇ

:ˍỈɄɕʤɄʞ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild }  from  '@angular/core' ;  

import  {  timer }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  

  private  time  = timer ( 5000,  2000);  

 

  constructor ()  {}  



 

̼̀ 

  ngOnInit () :  void  {  

    this .time. subscribe (console. log );  

  }  

}  

 
 

 ɑʤɂɭʤɂ Ʉʱʫɭɪɕɵɂ ᾝὟɂʺ ʻʶ Ʉʬʝtimer  Ȳɭɋɇ ʭʙ ̩hɂ̒ə ɷʬɩ ɭʎɈ ʢ̒ʚʯ Ʉɦʯȶʞ ɻɄɦʎʫ ɂɯʁ̋ ᵷʮḛɕ̄ʯɄə̋ ̩hɂ̒ə ɷʬɩ Ʉyʤ Ʉʯɰɱʫ̋

 ɬɂɭʎʤɂæ  ʨʬʎ˅emit  ʨʠɹ ˂Ịʍ ʭˈʚʦʤObservable æ  rʫ̋ ˂Ỉ̋ɜɂ ɑʬ̍ʚʤɂ ʨɵɱƎ˄ ˃ȵ ɑʬ̍ʙ ʢɄɵɰȶɇ ʭʙ ʮḛɕ̄ʯɄə ʨʞ ʭə rʫ̋

ʶ̋ ɑ̍ʯɄɛʤɂ ɑʬ̍ʚʤɂ ʨɵɱƎ̋̂ ʮḛɕ̄ʯɄə ɱʊɕ̡˄ ʭə.ʭˈʚʤɂ ɑˈʚɇ ɂɯʟ 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 

 ʮȺʕ ʮḛɕʤɂɭʤɂ ᶚʝ ̱☿ ́ʯɂ ˂Ỉȹ ɐɰɄɹᶗɂ ɏɡ˄ 
ᴮ
ɂṔḛɩȵ̋Observable  ʨʬʎɈ ˍ☿ ɱʬɕɶ˅ ʔʻɵʺ ᵷʗʙʻɕ˄ ʳʤemit  ʪʻʚʯ ʮɂ ɭɇᶗʺ

 ɑʤɂɭʤɂ ʨɛʫ ʢɂʺɭʤɂ ʃʎɈ ʪɂɭɪɕɵɂ ʛˆɱʅ ʳʍ ʹʕɄʚ˄Ⱥɇtakeɭʱʍ ᶳ ʮɮȺɇ Ʉẛṧʍ ʭʦʠɕʯ ʔʻɵ ὃỮʤɂʺ ᵷ ʭɶʚʤɂ ˂Ỉȹ ʨɾʯ Ʉʫ

 ʢɂʺɬ ʳʫ ˌʰɄɛʤɂrxjs. 

2-9- zip(): 

 ʳʫ Ṕḙʝȵ ʢɄɋʚɕɵɄɇ ɑʤɂɭʤɂ ʵɯʶ ʪʻʚɓʺObservable  ɧɋɾɓ ɝˈɦɇ Ʉʸɡʫɭɇ ʪʻʚɓ ʭə ʳʫʺObservable  ɑˈɥɄʯ ʳʫ Ʉʫɂ ᵷɭɥɂʺ

 ʵɯʶ ɣʫɬ ɑʚˆɱʅObservables  ʨʞ ʳʫ ɑʬˈʙ ʨʞ ɣʫɭɇ ʪʻʚɕʕ ɑʖʦɕᾟᾇɂObservable  ʭə rʫ̋ ɻɭɥ̒ʤ ɑʕ̒ʖɾʫ ̱☿ 
ᴮ
Ʉ̂̒ɵ

ʲɓʤAɂ ʏ̍ʬᾒή ʭ̍ʚʤɂ ʏ̍ʬɟ rʫ ὃ♫ɦɓ ʮɂ ˂Ỉȹ ɂɯʟʁ̋ Ʉ̂̒ɵ Ʉyɡʫɭɇ 
ᴮ
Ʉʂ˄ɂ ʪ̒ʚɓ̋ ɑ̍ʤɄɕʤɂ ʭ̍ʚʤɂ ˂Ỉȹ ʨʚɕObservables  ᵷɑʖʦɕᾟᾇɂ

:ˍỈɄɕʤɄʞ ᵷʄɄʚʱʤɂ ʳʫ ɑʍʻʬɡʫ ˂Ỉȹ ʵɄɋɖʯᶗɂ ɏɡ˄ ʳʟʤʺ 

¶  ʨʬʍ ʭɕ˄ ɄʫɭʎɈ ᶗȹ ɑʤɂɭʤɂ ʵɯʶ ʨʬʎɔ ʳʤemit  ʏˈʬɟ ʳʫ ʨʙᶟɂ ˂Ịʍ ɐɭɥɂʺ ɑʬˈʚʤObservables .ɑʖʦɕᾟᾇɂ 

¶ ʪʻʚɓ :ˍỈɄɕʤɂ ˍảˈʁʻɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷɑʕʻʖɾʫ ʨʠɹ ˂Ịʍ Ʉʸʤ ɑʦɇɄʚᶽɂ ɑʬˈʚʤɂ ʏʫ ɑʬˈʙ ʨʞ ʏʬɟ ʨʬʎɈ ɑʤɂɭʤɂ ʵɯʶ 



 

̀̽ 

 
 ʨʬʍ ʭɕ˄ ʮɂ ɐɰ̋ɱʂʤɄɇ ɷ̄ʤ̋ ᵷ̱ả̍ʁ̒ɓ ʨʠɹ ̒ʁ ʛɇɄɶʤɂ ʨʠɺʤɂ ʢɄᾚήɂ ɑʎ̍ɋʆɇemit  ʏˈʬɟ ʳʫ ʭˈʚʤɂ ʨʠʤ

Observables  ɑʤɂɭʤɂ ʮȺʕ ɑʬ̍ʙ ˃ȵ ɱɩȶɓ ʢɄɥ ̱☿ rʟʤ̋ ɗʙ̒ʤɂ ɷʖɦɇ ̓ɱɩɜɂzip  ʏˈʬɟ ʨʬɕʟɓ ʮɂ ˂Ỉȹ ɱʊɕʲɓ ʔʻɵ

 ʏˈʬɟ ʳʫ ɑʬˈʚʤɂ ʵɯʸʤ ɑʦɇɄʚᶽɂ ʭˈʚʤɂObservables Ʉʫ ʻʶʺ ᵷɑʕʻʖɾʫ ʨʠɹ ˂Ịʍ Ʉʸʎʬɡɇ ʪʻʚɓ ʭə ʳʫʺ ɑʖʦɕᾟᾇɂ 

 ᾝὟʻ˄ ˍỈɄɕʤɂ ˍảˈʁʻɕʤɂ ʨʠɺʤɂ ʨʎʤʺ ᵷ(ᾢήɂ...ɄʫɭʎɈ ᶗȹ ɑʤɂɭʤɂ ʵɯʶ ʨʬʎɔ ʳʤ) ɑʚɇɄɶʤɂ ɑʆʚʱʤɂ ˍ☿ ʹˈʤȹ ɒɱɹɂ

:ʨʂʕȵ ʨʠɺɈ ɬʻɾʚᶽɂ 

 
¶ ʨʠɺʤɂ ʳʫ  ˍ☿ ɑʦɇɄʚʫ ɑʬˈʙ ˃ȵ ʡʤɄʱʶ ʳʟ˄ ʭʤ ʢɄɥ ˍ☿ ʹʯɂ ʋɥᶚʯ ʛɇɄɶʤɂObservable  ˍ☿ ʮḛʎʫObservables 

 ɑʤɂɭʤɂ ʮȺʕ ̓ɱɩɜɂzip  ɑʬˈʚʤɂ ˍ☿ ᾝὟɂʺ ʻʶ Ʉʬʝ ᵷɑʬˈʚʤɂ ʵɯʶ ʨʶɄɡɕɓ ʔʻɵ5 .ʛɇɄɶʤɂ ʨʠɺʤɂ ˍ☿ 

¶  ʏˈʬɟ ʳʫ ʭˈʚʤɂ ʏˈʬɟ ʢɄʬɕʝɂ ʢɄɥ ˍ☿ ʹʯɂ ʵɄɋɖʯᶗɂ ɏɡˆʺObservables ɓ ʔʻɵ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ ʨʬʎɈ ʪʻʚ

complete  ˍỈObservable .ɭ˄ɭᾒήɂ 

¶  ɭɥȵ ʮɂ ɑʤɄɥ ̱☿ ̒ʁ  ̋Ʉyʤ ɻɄɋɖʯᶗɂ ɏɡ˄ ὃỮʤɂ ɑʬyʑɂ ɰ̒ʫɜɂ rʫ̋Observables  ɂɯʶ ˂Ỉȹ ɑʦɩɂɭʤɂObservable  ʭɓ

 ʹʤ ʨʬʍcompleted  ʨʬʎɈ ʪ̒ʚ˄ ᶗ ʮ̋ɭɇ ɆɄɋɵɜɂ rʫ ɏɌɵ ˃ɜemit  ɑʤɂɭʤɂ ʮȺʕ ɑʬˈʙ ˃ᶟzip  ʨʶɄɡɕɓ ʔʻɵ

 ʨʬʎɔʺ ʭˈʚʤɂ ʏˈʬɟcomplete  ɑʤɂɭʤɂ ɱɩȳ ὂỰʎʬɇ ᵷɑʬˈʙ ˃ᶟ ɣʫɬ ʨʬʎɔ ʭʤ Ʉẛẃɂ ʏʫnext  ˍ☿Subscriber  ʭɕɇ ʳʤ

.Ʉʸʦˈʎʖɓ 

¶  ɭɥȵ ̱☿ ȶʆɩ ˃ȵ ɬ̒ɟ̋ ɑʤɄɥ ̱☿ 
ᴮ
ɂṔḛɩȵ̋Observables  ȲɄʚʤȺɇ ʪʻʚɓʺ ʭˈʚʤɂ ʏˈʬɟ ʨʶɄɡɕɓ ʔʻɵ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ

Exception ɑʤɄɟ ʢᶚɩ ʳʫ ȶʆᾟήɂ ʏʫ ʨʫɄʎɕʤɄɇ ʪʻʚʯ ʮɂ ɭɇᶗ ʡʤɯʤ ᵷerror  ̒ ɟʻᶽɂ ˍ☿ ɐɬsubscriber Ʉʱɥɱɹ Ʉʬʝ ᵷ

.ɆɄɕʟʤɂ ɂɯʶ ʳʫ ʛɇɄɶʤɂ ʨɾʖʤɂ ˍ☿ 

Observable 1 

Observable 2 

Observable 3 

Value 1 Value 2 Value 3 

Value 1 Value 2 Value 3 

Value 1 Value 2 Value 3 

zip () 

New Observable [value1, value1, value1] [value2, value2, value2] [value3, value3, value3] 



 

̀̾ 

:̱ỈɄɕʤɄʞ ᵷ
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʫ ɧ̍ʁ̒ɕʤ ʢɄɛʫ ȲɄʆʍȺɇ ʪ̒ʚɦʤ ʮɕɂ Ʉʫɂ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  of,  zip }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root ' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  

 

  private  obs1 = of ( 1,  2,  3,  4,  5);  

  private  obs2 = of ( 'A' ,  'B' ,  'C' ,  'D' );  

  private  obs3 = of ( 'Fahd' ,  'Fai sal' ,  'Saad' );  

 

  ngOnInit () :  void  {  

    zip ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. error ( error ),  

      complete :  ()  => console. log ( 'completed' ),  

    });  

  }  

 

}  
 

 ɑəᶚə ɭɟʻ˄ ɑʚɇɄɶʤɂ ɐɱʖɺʤɂ ʢᶚɩ ʳʫ ᾝὟɂʺ ʻʶ ɄʬʝObservables ) ʭɵɄɇobs1-obs2-obs3 ʵɯʶ ɣʫɭɇ Ʉʱʬʙ ʭə ʳʫʺ (

ᴬʤɂObservables  ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇzip  ʨʬʎɈ Ʉʱʬʙ ʭə ʳʫʺsubscribe  ˃ᶟ ɑəᶚɛʤɂ ɒᶗɄᾚήɂ ʏʫ ʨʫɄʎɕʯ ˌʠʤ ʡʤɮʺ

Observable  ɤɄɡʱʤɂ Ʉʫɂ ˍỘʺnext  ȶʆᾟήɂ ʺɂerror Ʉʬɕʝɂ ʺɂ ɒɄʯɄˈɋʤɂ ʢcomplete  ʨɾʖʤɂ ˍ☿ Ʉʸɥɱɹ ʭɓ ʭˈʶɄʖᶽɂ ʵɯʶ)

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ ᵷ(ɆɄɕʟʤɂ ɂɯʶ ʳʫ ʛɇɄɶʤɂ 

 

 ϓГϷЮϜ Йв ЭвϝЛϧж ϝзк

иϸнϮм Ьϝϲ сТ 

 ϝзк буЧЮϜ Йв ЭвϝЛϧж

 ϝлЮ ЭгК Ьϝϲ сТemit 

 ϣЮϜϹЮϜ Ьы϶ евnext 

 сТsu bscriber 



 

̀̿ 

 ʨʞ ̱☿ ɑʦGɇɄʚ
ᴲ
ɂʑ ʭ̍ʚʤɂ ɯɩȵ ́ʯɂ ʋɥᶚʯObservable  ˍ☿ ʨɇɄʚʫ Ʉʸʤ ɷˉʤ ɑʬˈʙ ˃ȵ ʨʶɄɡɓʺObservables .̓ɱɩɜɂ 

ᴬʤɂ ʼɭɥɂ Ṕḛɩȶɕɇ ʪʻʚʱʤ ʮᶝɂ ɄʫɂObservables  ʨʬʎɈ ɱɩȶɕɓ ɭʙ ʭ̍ʚʤɂ ʃʎɈ ʮɂ ̩ʞɄɦ
ᴲ
ʯ ̩ʠʤemit  ʨʫɄʎɕɓ ʗˈʝ ʭʸʖʯ ˌʠʤ Ʉʸʤ

 ɑʤɂɬzip :ˍỈɄɕʤɄʞ ᵷɒᶗɄᾚήɂ ʳʫ ʌʻʱʤɂ ɂɯʶ ʏʫ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  of,  zip }  from  'rxjs' ;  

import  {  delay }  from  'rxjs/operat ors' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  private  obs1 = of ( 1,  2,  3,  4,  5). pipe ( delay ( 3000));  

  private  obs2 = of ( 'A' ,  'B' ,  'C' ,  'D' );  

  private  obs3 = of ( 'Fahd' ,  'Faisal' ,  'Saad' );  

 

  constructor ()  {}  

  ngOnInit () :  void  {  

    zip ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. error ( error ),  

      complet e:  ()  => console. log ( 'completed' ),  

    });  

  }  

}  

 
 

 ʨʠɺɈ ́ɥɱɺh ʔ̒ɵ Ʉɦʯɜ ᵷ
ᴮ
Ʉ̍ʤɄɥ ́ʬyʕ ʢ̋Ʉɦ

ᴲ
ɓ ᶗ̋ ˂Ịʍɜɂ ̱☿ ʭyɶʤɄɇ ́̍ʦʍ ɒɱɹɂ ˃ɯʤɂ ̱ạʫṔḗʤɂ ɱʫɜɄɇ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭɕẛẁ ᶗ

 ʢɂ̋ɬ rʫ ̩hɄɛʤɂ ʭɶʚʤɂ ̱☿ ʂ ʮɮȺɇ ʃʖ̍ɕɶƎʫrxjsȶɕɇ ʪʻʚ˄ ɱʫᶟɂ ɂɯʶ ʮɂ ʭʦʎʰ ʮɂ ʇʚʕ ɄʱʬẛẄ Ʉʫʺ ᵷ ɱʫᶟɂ ɂɯʶ ɯˈʖʱɓ Ṕḛɩ

 ɑʤɂɬ ʨʎʖɓ ɂɮɄʫ ʔɱʎʰ ʮɂ ɭˆɱʯ Ʉʱʯᶟ ʡʤɮ ˍ☿ ɏɌɶʤɂʺ ᵷˌʰɂʻə ɘᶚə ɐɭᶽzip  ʨʬʎɈ ʢɂʺɭʤɂ ʼɭɥȵ ɱɩȶɓ ʢɄɥ ˍ☿emit  ɑʬˈʚʤ

 ʨʬʍ ʭɕ˄ ʮɂ ˂Ỉȹ ̩hɂ̒ə ɘᶚə ɱʊɕ̡ɓ ʔ̒ɵ Ʉẛẃɂ ʮ̒ʠɓ ʔ̒ɵ ɑɡ̍ɖɦʤɂ̋ ᵷɑɦ̍ʎʫemit  ˍ☿ ʭˈʚʦʤObservable  ʵɄʱˈʬɵɂ ˃ɯʤɂ

obs1 ʶ ɣʫɭɇ ʪʻʚɓ ʭə ʳʫʺ ˍ☿ Ʉʸʤ ɑʦɇɄʚᶽɂ ʭˈʚʤɂ ʏʫ ʭˈʚʤɂ ʵɯObservables .̓ɱɩɜɂ 

 



 

̀̀ 

 ʨʬʍ ʭɓ ʢɄɥ ̱☿ ̱Ộ̋ ̓ɱɩȵ ɑʤɄɥ ɑɉɱɡɕɇ ʪ̒ʚɦʤ ʮɕɂ 
ᴮ
Ʉɦɶɥemit  ʳʫ ɐɭɥɂʺ ɑʬˈʚʤɭɥȵ Observables  ʨʎʖɓ ʔʻɵ ɂɮɄʫ

:ɑˈʤɄɕʤɂ ɐɱʖɺʤɂ ˍ☿ Ʉʬʝ ᵺʏʁʻʤɂ ɂɯʶ ˍ☿ ɑʤɂɭʤɂ ʵɯʶ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  of,  zip }  from  'rxjs' ;  

import  {  delay }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  

 

  private  obs1 = of ( 1,  2,  3,  4,  5). pipe ( delay ( 3000));  

  private  obs2 = of ( 'A' ,  'B' ,  'C' ,  'D' );  

  private  obs3 = of ( 'Fahd' );  

 

  constructor ()  {}  

  ngOnInit () :  void  {  

    zip ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. error ( error ),  

      complete :  ()  => console. log ( 'completed' ),  

    });  

  }  

}  

 
 

 ʮɂ ʋɥᶚʯObservable  ʭɵᶗɂ ʺɮobs3  ʨʬʎɈ ʪɄʙemit  ʨʬʎɈ ʹɶʖʯ ʛʦʑɂ ʭə ʳʫʺ ʇʚʕ ʵɭɥɂʺ ɑʬˈʚʤcomplete ʡʤɯʤ ᵷ

 ɑʤɂɭʤɂzip  ʪʻʚɓ ʔʻɵ ˍ☿ ʨɇɄʚʫ Ʉʸʤ ɷˉʤ ὃỮʤɂ ʭˈʚʤɂ ʏˈʬᾒή ʨʶɄɡɓ ʨʬʎɈObservables  ʔ̒ɵ Ʉẛẃɂ ɱɩȳ ὂỰʎʬɇ ᵷ̓ɱɩɜɂ

 ɑʬˈʚʤɂ ɯɩȶɓ1  ˍ☿obs1  ̱☿ ɄyʦɇɄʚ
ᴲ
ɓ ὃỮʤɂ ɑʬ̍ʚʤɂ̋obs2  ˍỘʺA  ̱☿ ʭ̍ʚʤɂ ɻɯʁ ʨɇɄʚɓ ὃỮʤɂ ɑʬ̍ʚʤɂ 

ᴮ
ɂṔḛɩɂ̋obs3  ˍỘʺFahd ᵷ

 ɑʬˈʚʤɂ ʮᶟ ʭˈʚʤɂ ˍ♀Ʉɇ ʨʶɄɡɕɓ ʔʻɵ ʳʟʤʺ2  ˍ☿obs1  ɑʬˈʚʤɂʺB ̱☿ obs2  ̱☿ ɑʦGɇɄʚƎʫ ɑʬ̍ʙ Ʉyʤ ɷ̄ʤobs3  ʭɕ˄ ʔʻɵ ʡʤɯʤ

:̱ỈɄɕʤɄʞ ᵷɑɡ̍ɖɦʤɂ ʮ̒ʠɓ ʔ̒ɵ̋ ᵷ̓ɱɩɜɂ ʭ̍ʚʤɂ ɑ̍ʚɇ ɂɯʟʁ̋ ɄyʦʁɄɡɓ 

 



 

̸̷̷ 

ʡʤɄʱʶʺ ɑʤɄɥ  ̓ɱɩȵ  ɑʤɂɭʤɂ ɻɯʁ ʏʫ Ʉyʁɂɱʎɕɵɂ ɭ̂ɰȵ ̋ ɭɥȵ ˍ☿ ʮḛʎʫ ȶʆɩ ʌʻʙʺ ʢɄɥ ˍ☿ ˍỘObservables ʨʫɄʎɕɓ ʗˈʟʕ ᵷ

:ɑˈʤɄɕʤɂ ɐɱʖɺʤɂ ˍ☿ Ʉʬʝ ᵺʹʎʫ ɑʤɂɭʤɂ ʵɯʶ 

Яв Сapp.component.ts 

import  { Component, OnInit }  from  '@angular/core' ;  

import  { of, zip }  from  'rxjs' ;  

import  { map, delay }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.s css' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  private  obs1 = of ( 1,  2,  3,  4,  5). pipe ( delay ( 3000));  

  private  obs2 = of ( 'A' ,  'B' ,  'C' ,  'D' ). pipe (  

    map(( value )  => {  

      if  ( value  === 'D' )  {  

        throw  new Error ( 'OoOoOpS');  

      }  else  {  

        return  value ;  

      }  

    })  

  );  

  private  obs3 = of ( 'Fahd' ,  'Faisal' ,  'Saad' );  

 

  constructor ()  {}  

 

  ngOnInit () :  void  {  

    zip ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. error ( error ),  

      complete :  ()  => console. log ( 'completed' ),  

    });  

  }  

}  

 
 

 ᵷʂ ʮɮȺɇ 
ᴮ
Ʉʚɥᶗ ʨ̍ɾʖɕʤɄɇ Ʉyɥɱɺh ʔ̒ɶʕ ɄẛṨʦʍ ṔḛɹȶɕʤɄɇ ɗʬʙ ὃỮʤɂ ɑ̍ɡʫṔḗʤɂ ɱʆɵɜɄɇ 

ᴮ
Ʉ̍ʤɄɥ ʭɕẛẁ ᶗ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ 

ᴮ
Ʉʂ˄ɂ

 ȲɄʚʤȺɇ ʪ̒ʚɓ ɱʆɵɜɂ ɻɯʁ ʮɂ 
ᴮ
Ʉ̍ʤɄɥ ɄɦʬẛẄ Ʉʫ ɄʫɂException ʎʫ ʭˈʙ ʼɭɥȵ ɗʯɄʞ ʢɄɥ ˍ☿ ʮḛobs2  ˍỘD ˃ɳ̂ɳʍ ʋɥᶚɓ ̒ʤ̋ ᵷ

 ˍỘ ɑʬˈʚʤɂ ɗʯɄʞ ɂɮȹ ȶʆᾟήɂ ɂɯʶ ȲɄʚʤᶡ ʄɱɺʤɂ ɗʎʁʺ ὃỰʯɂ ʭʦʎɕᶽɂD  ˍ☿ ɑʦɇɄʚʫ ʭˈʙ Ʉʸʤ ɷˉʤ ɑʬˈʚʤɂ ʵɯʶ ʮɂ ʭʦʎʤɂ ʏʫ

obs3  ɑʤɂɭʤɂ ʢᶚɩ ʳʫ ɄʸʦʶɄɡɓ ʭɕ˄ ʔʻɵ ɑʬˈʚʤɂ ʵɯʶ ʮɂ ὃỰʎ˅ ɂɯʶʺzip ʪʻʚɓ ʔʻɵ ȶʆɩ ˃ȵ ɬʻɟʺ ʢɄɥ ˍ☿ ʳʟʤʺ ᵷ ʵɯʶ

 ʏˈʬɟ ʳʫ ʭˈʚʤɂ ʏˈʬɟ ʨʶɄɡɕɇ ɑʤɂɭʤɂObservables  ́ʁɱʍ̋ ́ʎʫ ʨʫɄʎɕɇ Ʉɦʬʙ ˃ɯʤɂ̋ ᵷȶʆɩ ȲɄʚʤȺɇ ʪ̒ʚɓ ʭə rʫ̋ ᵷ̓ɱɩɜɂ

 ɑʤɂɭʤɂ ˍ☿ ʪɭɪɕɶʬʦʤerror  ˍ☿Subscriber:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ɑɡ̍ɖɦʤɂ Ʉʫɂ ᵷ 



 

̸̷̸ 

 

 ɭɥȵ ʮɂ ɑʤɄɥ ̱☿ ̱Ộ̋ ʭʟʎʫ Ʉyʁɱʎɕɵɂ ʮɂ ɭ̂ɰȵ ̓ɱɩȵ ɑʤɄɥ ʡʤɄɦ̋ʁObservables ɓ ̓ɱɩɜɂ Ʉʸʤ ʨʬʍ ʭcompleted  ʮ̋ɭɇ

 ˃ȵ ʨʬʎɔ ʮɂemit  ɑʤɂɭʤɂ ʨʶɄɡɓʺ ʭˈʚʤɂ ʏˈʬɟ ʨʶɄɡɓ ʭɕ˄ ʔʻɵ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕ ᵷɑʬˈʙ ˃ᶟnext  ˍ☿subscriber  ʨˈʎʖɓʺ

 ɑʤɂɭʤɂcomplete:ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ˍ☿ Ʉʬʝ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

impor t  {  of,  zip,  Observable }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  

 

  private  obs1 = of ( 1,  2,  3,  4,  5);  

  private  obs2 = new Observable (( observer )  => observer . complete ());  

  private  obs3 = of ( 'Fahd' ,  'Faisal' ,  'Saad' );  

 

  constructor ()  {}  

  ngOnInit () :  void  {  

    zip ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. error ( error ),  

      complete :  ()  => console. log ( 'completed' ),  

    });  

  }  

}  

 
 



 

̸̷̹ 

 ʮȵ ʋɥᶚʯobs2  ʨʬʎ˅ ʵɄʱʦʎɟcompleted  ʨʬʎ˅ ʮɂ ʮ̋ɭɇemit  ɑʤɂɭʤɂ ʪʻʚɓ ʔʻɵ ʡʤɯʤ ᵷɑʬˈʙ ˃ᶟzip  ʨʶɄɡɓ ʨʬʎɈ

 ɑʤɂɭʤɂ ʨʎʖ
ᴲ
ɓ rʤ̋ ʭ̍ʚʤɂ ʏ̍ʬᾒήnext  ˍ☿subscriberɇ ᵷ:̱ỈɄɕʤɄʞ ɑɡ̍ɖɦʤɂ ʮ̒ʠɓ ɝ̍ɦ 

 

 ʼɭɥȹ ɗʯɄʞ ʢɄɥ ˍ☿ ʏʁʻʤɂ ɷʖʯʺObservables  ɭ̍ʎ
ᴲ
ɔEMPTY  ɑʤɂɭʤɂ ʮȺʕ (

ᴮ
ɄʚɇɄɵ Ʉẛṧʍ Ʉɦʬʦʠɓ ὃỮʤɂ ʢɂ̋ɭʤɂ ̓ɭɥȵ)zip 

 ʨʬʎɔ ʔʻɵcomplete  ʮ̒ʠ˄ ʔ̒ɵ ̱ạʫṔḗʤɂ ɱʆɶʤɂ ʮȺʕ ʛɇɄɶʤɂ ʢɄɛʑɂ ˂Ịʍ Ʉyʚ̍ɋʆɕɇ Ʉɦʬʙ ̒ʤ) ʭ̍ʚʤɂ ʏ̍ʬɟ ʨʁɄɡɓ ʏʫ

obs2=EMPTY)( ᶗɂ ɏɡˆʺ ᵷ ɷʖʯ ʮɂ ɑʊɥᶚʫ ʵɄɋɖʯObservable  ʨʬʎ˅ ʹʯɂ ɷˉʤʺ ᵷɑʬˈʙ ˃ȵ ʹɇ ɭɟʻ˄ ᶗemit  ɑʑɰɄʕ ʭ̍ʚʤ

 Ʉyʦʬʍ ʭɓ ὃỮʤɂ ɑʑɰɄʖʤɂ ʭ̍ʚʤɂ ɐȲɂɱʙ ʭɕ̄ɵ ʔ̒ɵ ɑʤɄᾚήɂ ɻɯʁ ̩ʖʕemit  ɑʤɂɭʤɂ Ʉʸʁɱʎɔʺzip .ɑʑɰɄʕ ʭ̍ʚʝ 

 ʨʬʎh Ʉʯɬɰȵ ɑʤɄɥ ̱☿ ̱Ộ ɑʤɂɭʤɂ ɻɯʁ ʏʫ 
ᴮ
Ʉ̂̒ɵ Ʉyʁɱʎɕɶh ʮɂ ɭ̂ɰ

ᴲ
ȵ ɑʤɄɥ ɱɩȳ̋Destructuring AʦʤArray  ʳʫ ɣɕʲɓ ὃỮʤɂ

Observables:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˍ☿ Ʉʬʝ ᵷ 

 СЯвapp.component.ts 

 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  of,  zip }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  private  obs1 = of ( 1,  2,  3,  4,  5);  

  private  obs2 = of ( 'A' ,  'B' ,  'C' ,  'D' );  

  private  obs3 = of ( 'Fahd' ,  'Faisal' ,  'Saad' );  

 



 

̸̷̺ 

  constructor ()  {}  

 

  ngOnInit () :  void  {  

    zip ( this .o bs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ([ o1,  o2,  o3])  => console. log ( o1,  o2,  o3),  

      error :  ( error )  => console. error ( error ),  

      complete :  ()  => console. log ( 'completed' ),  

    });  

  }  

 

}  
 

 ʮȵ ɝˈɥo1  ʢ̋ɂ ʨɛʬ˄ (ɻɭ̂ɱ
ᴲ
ɓ ˃ɯʤɂ ʭɵᶗɂ ɰɄ̍ɕɩɂ ɑ̂ɱɥ ʡʤ) Ṕḛʒɕʫ ̒ʁObservable  ɑʤɂɭʤ ʵɱˆɱʬɓ ʭɓzip  ˍ☿ ʻʶ ˃ɯʤɂʺ

 ʻʶ ʵɯʶ ɄʱɕʤɄɥobs1.ˍỈɂʻɕʤɂ ˂Ịʍ ɒɂṔḛʒɕᶽɂ ɑˈʚɇ ɂɯʟʶʺ ᵷ 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

2-10- combineLatest(): 

ʤɂ ʢɂ̋ɭʤɂ rʫ 
ᴮ
Ʉʂ˄ɂ ̱Ộ ɑʤɂɭʤɂ ɻɯʁ̋ ʳʫ ɑʍʻʬᾒᾇ ɣʫɬ ʨʬʎɈ ʪʻʚɓ ὃỮObservables  ˍ☿Observable  ʡʤɯɇ ˍỘʺ ᵷɭɥɂʺ

 ɑʚɇɄɶʤɂ ɑʤɂɭʤɄɇ Ṕḛɋʝ ɭɥ ˂Ỉȹ ʹẛẀɄɺʫzip :ʹɟʺȵ ɐɭʍ ʳʫ 

¶  ʨʬʍ ʭɕ˄ ɄʫɭʎɈ ᶗȹ ɑʤɂɭʤɂ ʵɯʶ ʨʬʎɔ ʳʤemit  ʏˈʬɟ ʳʫ ʨʙᶟɂ ˂Ịʍ ɐɭɥɂʺ ɑʬˈʚʤObservables .ɑʖʦɕᾟᾇɂ 

¶ ˈʚʤɂ ʏˈʬɟ ʢɄʬɕʝɂ ʢɄɥ ˍ☿ ʹʯɂ ʵɄɋɖʯᶗɂ ɏɡˆʺ ʏˈʬɟ ʳʫ ʭObservables  ʨʬʎɈ ʪʻʚɓ ʔʻɵ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ

complete AʦʤObservable .ɭ˄ɭᾒήɂ 

¶  ɭɥȵ ʮɂ ɑʤɄɥ ̱☿ ̒ʁ  ̋Ʉyʤ ɻɄɋɖʯᶗɂ ɏɡ˄ ὃỮʤɂ ɑʬyʑɂ ɰ̒ʫɜɂ rʫ̋Observables  ɂɯʶ ˂Ỉȹ ɑʦɩɂɭʤɂObservable  ʭɓ

 ʹʤ ʨʬʍcompleted  ʨʬʎɈ ʪ̒ʚ˄ ᶗ ʮ̋ɭɇ ɆɄɋɵɜɂ rʫ ɏɌɵ ˃ɜemit ʶ ʮȺʕ ɑʬˈʙ ˃ᶟ ʨʶɄɡɕɓ ʔʻɵ ɑʤɂɭʤɂ ʵɯ



 

̸̷̻ 

 ʨʬʎɔʺ ʭˈʚʤɂ ʏˈʬɟcomplete  ɑʤɂɭʤɂ ɱɩȳ ὂỰʎʬɇ ᵷɑʬˈʙ ˃ᶟ ɣʫɬ ʨʬʎɔ ʭʤ Ʉẛẃɂ ʏʫnext  ˍ☿Subscriber  ʭɕɇ ʳʤ

.Ʉʸʦˈʎʖɓ 

¶  ɭɥȵ ̱☿ ȶʆɩ ˃ȵ ɬ̒ɟ̋ ɑʤɄɥ ̱☿ 
ᴮ
ɂṔḛɩȵ̋Observables  ȲɄʚʤȺɇ ʪʻʚɓʺ ʭˈʚʤɂ ʏˈʬɟ ʨʶɄɡɕɓ ʔʻɵ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ

Exceptionɇ ʪʻʚʯ ʮɂ ɭɇᶗ ʡʤɯʤ ᵷ ɑʤɂɭʤɂ ʢᶚɩ ʳʫ ȶʆᾟήɂ ʏʫ ʨʫɄʎɕʤɄerror  ˍ☿ ɐɬʻɟʻᶽɂsubscriber Ʉʱɥɱɹ Ʉʬʝ ᵷ

.ɆɄɕʟʤɂ ɂɯʶ ʳʫ ʛɇɄɶʤɂ ʨɾʖʤɂ ˍ☿ 

:ɑˈʤɄɕʤɂ ʄɄʚʱʤɂ ˍ☿ Ʉẛṧʍ ʗʦɕɪɓʺ 

¶  ɱˆɱʬɓ ʭɕ˄Observables ɑʤɂɭʤɂ ˂Ỉȹ ɑʖʦɕᾟᾇɂcombineLatest  ʳȼɄʞ ʨʠɹ ˂Ịʍ ʺɂ ɑʕʻʖɾʫ ʨʠɹ ˂Ịʍ Ʉʫɂ  ɷʟʎɈ

 ɑʤɂɭʤɂzip ʬʯ ʮɂ ʳʟʬʫ ὃỮʤɂ ɰɱObservables .ɑʕʻʖɾʫ ʨʠɹ ˂Ịʍ ʺȵ ɐɱɹɄɋʫ Ʉʫɂ Ʉʸʤ 

¶  ʨʞ ̱☿ ʭ̍ʚʤɂ ɣʫɬ ɑʚ̂ɱʅ ̱☿ ̒ʁ ˃ɱʁ̒ᾒήɂ ʘɱʖʤɂ ʨʎʤ̋Observable  ˍ☿Observable  ʵɯʶ ʛˆɱʅ ʳʍ ɝˈɥ ᵷɭɥɂʺ

 ʭɕ˄ Ʉʱʶ Ʉʬʯɂʺ ᵷɄʶɱɩȶɓ ʢɄɥ ˍ☿ ɑʬˈʚʤɂ ɰɄʊɕʯɂ ʏʫ Ʉʸʤ ɑʦɇɄʚᶽɂ ɑʬˈʚʤɂʺ ɑʬˈʙ ʨʞ ɣʫɭɇ ʪʻʚʯ ᶗ ɑʤɂɭʤɂʚʤɂ ɰɄʊɕʯɂ ʭˈ

Ỉʺᶟɂ ʨʞ ʳʫ ʇʚʕ ˂Observable  ɭɥȵ ʪɄʙ ʢɄɥ ˍ☿ ʭə ʳʫʺObservable  ʨʬʎɈ ̓ɱɩɜɂemit  ʮȺʕ ɐɭ˄ɭɟ ɑʬˈʚʤ

 ˍ☿ ɐɬʻɟʻʫ ɑʬˈʙ ɱɩȳ ɯɩȶɓ ʔʻɵ ɑʤɂɭʤɂ ʵɯʶObservables  ɐɭ˄ɭᾒήɂ ɑʬ̍ʚʤɂ ɻɯʁ ʏʫ ɄyɡƎʫɭɓ ʭə rʫ̋ ̓ɱɩɜɂ

 Ʉʸʤ ʨʬʍ ʭɓ ὃỮʤɂemit  ʭə rʫ̋ ̱ỈɄɕʤɂ ̱ả̍ʁ̒ɕʤɂ ʨʠɺʤɂ ɭʁɄɺ̡ʤ ɧ̍ʁ̒ɕʤ̋ .
ᴮ
Ʉʖʯȳ ɐɰ̒ɾʤɂ ᾝὠɕɕʤ ́ɥɱɺɈ ʪ̒ʚʯ

:ʨʂʕȵ ʨʠɺɈ 

 

 ʮḛʱəɂ Ʉʱ˄ɭʤ ʹʯɂ ɣɕʲɕɶʰ ʔʻɵ ʛɇɄɶʤɂ ʨʠɺʤɂ ʢᶚɩ ʳʫʺObservables  ʨʬʎɈ ʪɄʙ ʢ̋ɜɂemit :ˍỈɄɕʤɄʞ ᵷʭˈʚʤɂ ʳʫ ɑʍʻʬᾒᾇ 

 

 ɄʫɂObservable  ʨʬʎɈ ʪɄʙ 
ᴮ
Ʉʂ˄ȶʕ ̩hɄɛʤɂemit :ˍỈɄɕʤɄʞ ᵷʭˈʚʤɂ ʳʫ ɑʍʻʬᾒᾇ 



 

̸̷̼ 

 

 ʳ˄ɯʶ ɱˆɱʬɓ ʭɓʺObservables ɑʤɂɭʤɂ ˂Ỉȹ combineLatest  Ʉʱʤ ɧɋɾ˄ ɝˈɦɇ ʭˈʚʦʤ ɣʫɬ ʨʬʎɈ ʪʻʚʯ ˌʠʤObservable 

.ɭɥɂʺ 

 ˂Ịʍ ʛʦʆʯ ʔʻɵ ʨˈʸɶɖʤʺObservable  ʢ̋ɜɂo1 AʤɂʺObservable  ˌʰɄɛʤɂo2 ɣʫɬ ʭɕ˄ ʗˈʝ ʨˈɾʖɕʤɄɇ ɤɱɺʲʤ ʮᶝɂ Ʉʫɂ ᵷ

.ʭˈʚʤɂ ʵɯʶ 

 ʪɄʙ ʛɇɄɶʤɂ ʨʠɺʤɂ ʢᶚɩ rʫ ́ʯɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ ʔ̒ɵo1  ʨʬʎɈemit  ʢ̋ɜ ˍỘʺ ɑʬˈʙ1  ɗʫɄʙ ɑʤɂɭʤɂ ʭə ʳʫʺ

 ʪʻʚɓ ʮɂ ˂Ỉȹ ɰɄʊɕʯᶗɄɇo2  ʨʬʎɈemit  ɗʫɄʙ Ʉʫɭʱʍʺ ᵷɄʫ ɑʬˈʚʤo2  ʨʬʎɈemit  ɑʬˈʚʦʤA  ʭˈʚʤɂ ʵɯʶ ɣʫɭɇ ɑʤɂɭʤɂ ɗʫɄʙ

 ɑʕʻʖɾʫ ʨʠɺɈ[1, A]:ˍỈɄɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷ 

 

 ɗʫɄʙ ɑʱˈʎʫ ɐṔḘʕ ɭʎɊʺo1  ʨʬʎɈemit  ɑʬˈʚʦʤ2  ɑʤɂɭʤɂ ʪʻʚɓ ʭʤ Ʉʱʶ ʳʟʤʺcombineLatest  ɰɄʊɕʯɄɇo2  ʨʬʎɔ ˌʠʤemit 

 ɑʤɂɭʤɂ ˍ☿ ʢɄᾚήɂ ʻʶ Ʉʬʝ ɑʦɇɄʚʫ ɑʬˈʚʤzip  ɒɭɟʺ Ʉʬʯɂʺ(ɱɩȳ)  Ʉʸʤ ʨʬʍ ʭɓ ɑʬˈʙemit  ˍ☿2o  Ʉẛẃɂ ɒɭɟ̋̋A  ɗʫɄʙ ʡʤɯʤ

 ɑʕʻʖɾʫ ˍ☿ ʮḛɕʬˈʚʤɂ ʮḛɓɄʶ ɣʫɭɇ[2, A]:ˍỈɄɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷ 

 

 ɗʫɄʙ ɑɦ̍ʎʫ ɑ̍ɦʫɲ ɐṔḘʕ ɭʎɊ̋o2  ʨʬʎɈemit  ɑʬˈʚʦʤB  
ᴮ
Ʉʂ˄ɂ̋  ɗʦʬʍ ̓ɱɩȵ ɑ̍ɦʫɲ ɐṔḘʕ ɭʎɈo2  

ᴮ
Ʉʂ˄ɂemit  ̱Ộ̋ ̓ɱɩȵ ʭ̍ʚʤ

C ̋Dʺ ɂɯʶ ʨʞ ᵷ1o  ʨʬʎɔ ʭʤemit  ɑʤɂɭʤɂ ɗʫɄʙ ʡʤɯʤ ɑʬˈʙ ˃ᶟcombineLatest  ɏʦɡɇ(ɱɩȳ)  ˍ☿ ɑʬˈʙ ɱɩȳ1o  ˍỘʺ2 

 ɂɭɥ ˂Ịʍ ɐɭɥɂ̋ ʨ
ᴲ
ʞ ɒɄʕ̒ʖɾʫ ̱☿ ɐɭ˄ɭᾒήɂ ʭ̍ʚʤɂ ʏʫ Ʉyɡʫɭɇ ʪɄʙ ʭə rʫ̋[2, D] [2, C] [2, B]ɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷ:ˍỈɄɕʤ 

 

 ʏʫ ʭɓ ɱʫɜɂ ɷʖʯ 
ᴮ
Ʉʂ˄ɂ̋o1  ʨʬʎɈ ɗʫɄʙ Ʉʫɭʱʍemit  ʭʁ̋ ɑʎɈɄɕɕʫ ɑ̍ɦʫɲ ɒɂṔḘʕ ˂Ịʍ ʭ̍ʚʤɂ rʫ ɑʍ̒ʬᾒᾇ3, 4, 5  ɝˈɥ

 ˍ☿ ɑʬˈʙ ɱɩȳ ʏʫ ʭˈʚʤɂ ʵɯʶ ɣʫɭɇ ɑʤɂɭʤɂ ɗʫɄʙo2  ˍỘʺD :ˍỈɄɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷɒɄʕʻʖɾᶽɂ ʳʫ ɑʍʻʬɡʫ ʨʠɹ ˂Ịʍ 

 

ʨʶɄɡɕɓ ᶗ ɑʤɂɭʤɂ ʵɯʶ ʮɂ ᾝὠɕ˄ ʛɋɵ Ʉʬʫʺ  ʏˈʬɟ ʳʫ ɑʬˈʙ ˃ȵObservables  ɑʤɂɭʤɂ ɷʟʎɈzip  ὃỮʤɂ ʭˈʚʤɂ ʨʶɄɡɕɓ ὃỮʤɂ

 ˍ☿ ʨɇɄʚʫ Ʉʸʤ ɷˉʤObservables .̓ɱɩɜɂ 



 

̸̷̽ 

 ʇɇɂɱʤɂ ɂɯʁ ˂Ịʍ ɻɰɭɾʫ ɭ̍ɟ ʢɄɛʫ ̩ʆʎɦʤ ɧ̍ʁ̒ɕʤ̋eLatest | by Corey Pyle | Medium). combin3RxJS Functions (Part  

ʔɱɾɕʤɂ ʃʎɈ ʏʫ ʇˈɶɌʤɂ.ɑʤɂɭʤɂ ʵɯẛẀ ɑɽɄᾟήɂ ʭˈʶɄʖᶽɂ ʵɯʶ ɏʦʑȵ ᶳ ʮɮȺɇ ᾝὟʻ˄ ʔʻɵ ʢɄɛᶽɂ ɂɯʶʺ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  of,  combineLatest,  BehaviorSubject }  from  'rxjs' ;  

import  {  map }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  private  movies$  = new BehaviorSubject ([  

    {  id:  111,  title:  'The  Land Before  Time'  },  

    {  id:  222,  title:  'Titan  A.E.'  },  

    {  id:  333,  title:  'An  American  Tail'  },  

  ]);  

 

  private  user$  = new BehaviorSubject ({  name: 'Corey' ,  favoriteMovieIds:  [ 222] });  

 

  ngOnInit () :  void  {  

 

    combineLatest ([ thi s.movies$,  this .user$])  

      . pipe (  

        map(([ movies ,  user ])  => {  

          return  movies . filter (( movie)  => {  

            return  user .favoriteMovieIds. includes ( movie .id);  

          });  

        })  

      )  

      . subscribe ({  

        next :  ( favoriteMovie s)  => console. log ( favoriteMovies ),  

        error :  ( error )  => console. log ( error ),  

        complete :  ()  => console. log ( 'completed' ),  

      });  

 

    setTimeout (()  => {  

      this .user$.value.favoriteMovieIds. push( 111);  

      this .user$.value.favoriteMovieIds. push( 333);  

      this .user$. next ( this .user$.value);  

    },  3000);  

 

    setTimeout (()  => {  

      this .user$.value.favoriteMovieIds. splice (  

        this .user$.value.favoriteMovieIds. indexOf ( 222),  

        1 

      );  

https://medium.com/@cpyle/rxjs-functions-part-3-e4f0b608421d


 

̸̷̾ 

      this .user$. next ( this .user$.value);  

    },  6000);  

 

  }  

}  

 
 

ᵷʪᶚʕɜɂ rʫ ɑʍ̒ʬɡʫ ɒɄʯɄ̍ɇ ˂Ịʍ ˃̒ɕɦ˄ ʢ̋ɜɂ rȼɄʠʤɂ ʮḛɦȼɄʞ Ʉɦ˄ɭʤ ́ʯɂ ʀɂṔḘʕɄɇ ᵷʢɄɛʑɂ ɂɯʁ rʫ ɑ̍ɵɄɵɜɂ ɐɱʟʖʤɂ rʬʟɓ̋ 

 ɂɯʁ̋ ᵷʇʚʕ ɭɥɂ̋ ʪɭɪɕɶʫ ᶗȹ Ʉɦ˄ɭʤ ɭɟ̒ ˄ᶗ ɻɯʁ ɄɦɕʤɄɥ ̱☿̋ ʮḛʫɭɪɕɶʑɂ rʫ ɑʍ̒ʬɡʫ ˂Ịʍ ˃̒ɕɦ˄ ̩hɄɛʤɂ rȼɄʠʤɂ̋

ʦAʤ ɑ̍ʍɱʕ ɑʕ̒ʖɾʫ ˂Ịʍ ˃̒ɕɦ˄ ʪɭɪɕɶʑɂIds ɽɄᾟήɂ ʹʁʺ ʭɕ˄ ʭʦˈʖʦʤ ʨˈʂʖɓ ʨʬʎɈ ʪɭɪɕɶᶽɂ ʪɄʙ ɂɮȹ ɝˈɦɇ ᵷʭʦˈʕ ʨʠɇ ɑ

id  ɻɯʁ ˂Ỉȹ ́ɕʕɄʁɂ 
ᴮ
Ʉʂ˄ɂ ʭɕ˄ ʔ̒ɵ ɱɩȳ ʭʦ̍ʖʤ ɐṔḘʕ ɭʎɈ 

ᴮ
Ʉʂ˄ɂ ʨ̍ʂʖɓ ʨʬʎɈ ʪɄʙ ʢɄɥ ̱☿̋ ɑʕ̒ʖɾʑɂ ɻɯʁ ̱☿ ́ɇ ɼɄᾟήɂ

.ɑʕʻʖɾᶽɂ ʳʫ Ʉʸʕɯɥ ʭɕ˄ ʔʻɵ ʨˈʂʖɕʤɂ ȲɄʒʤɂ ʭɓ ʢɄɥ ˍ☿ʺ ᵷɑʕʻʖɾᶽɂ 

ʭẛṿɄɺʰȺɇ Ʉʱʬʙ ʮḛʱȼɄʠʤɂ ʳ˄ɮɄʶʺ  ʨʠɹ ˂ỊʍObservable  ʪɂɭɪɕɵɄɇBehaviorSubject  ʨʬʎh ʮɂ ɭ̂ɱ
ᴲ
ʯ Ʉɦʯɜemit  ʳʫ ʭˈʚʦʤ

 ɞɰɄɩObservable  ɒɄʯɄ̍ɉ̋ ʪᶚʕɜɂ ɒɄʯɄ̍ɇ ɻɯʁ ɄɦʤɄɛʫ ̱☿ ̱Ộ ὃỮʤɂ̋ ɑ̍ȼɂɭɕɇɂ ʭ̍ʙ ɄẛṨʆʎ
ᴲ
 hʮɂ ɭ̂ɱ

ᴲ
ʯ ɗʙ̒ʤɂ ɷʖɦɉ̋

.ʮḛʫɭɪɕɶᶽɂ 

 ʮᶝɂ ʹʯɂ Ʉʬɉʺɧɋɽȵ  ʮḛʱəɂ Ʉʱ˄ɭʤObservable  ʭɵɄɇ ɭɥɂʺmovies$  ̋ ʭɵɄɇ ˌʰɄɛʤɂuser$ ᵷ ʵɯʸʤ ɣʫɬ ʨʬʎʰ ʮɂ ɞɄɕɦʱʕ

Observables  ˍ☿Observable  ɰɄɕɪʯ ʨʁ ᵷɑʤɄᾚήɂ ɻɯʁ ʨɛʑ ɰɄɕɪʯ ɑʤɂɬ ˃ȵ ̱Ộ̋ ɐɬɭʎɕʫ ɒɂɰɄ̍ɩ Ʉɦ˄ɭʤ ɱyʊɓ Ʉɦ̋ʁ ᵷɭɥɂ̋

zip ʺɂ ᵺcombineLatest  ʺɂforkJoinᾢήɂ ᵷ ᵷ ʭɕ˄ ʔʻɵ ʵɯʶ ɄʱɕʤɄɥ ˌʖʕ ᵷɄʱɟɄˈɕɥɂ ʔɱʎʱʤ ᶚˈʦʙ ɱʟʖʯ ʮɂ ɞɄɕɦʯ ʡʤɯʤ

ʨʬʍ emit  ʨʬʍ ʭɕ̄ɵ 
ᴮ
Ʉʂ˄ɂ̋ ᵷʮḛʎʫ ʪɭɪɕɶʫ ɒɄʯɄ̍ɋʤ ɐɱɹɄɋʫemit ᵷʪᶚʕᶟɂ ʳʫ ɑʍʻʬɡʫ ɒɄʯɄˈɋʤ  ˍ☿ Ʉʸɡʫɬ ʭɕ˄ ʔʻɵʺ

Observable  ᵷɭɥɂʺ ɂɯʁ ʛʦʒh ʮɂ ɭ̂ɱ
ᴲ
ʯ ᶗ Ʉɦʯɂ ʋɥᶚʯ ̒ʤ Ʉɦʁ rʟʤ̋Observable  ɑʦɇɄʚᶽɂ ɑʬˈʚʤɂ ɄʱʬẛẄ ᶗ ɗʙʻʤɂ ɷʖʱɉʺ

 ʨʠʤObservable ɦ˄ Ṕḛ̍ʒɔ ˃ȵ ɏʙɂɱʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ Ʉʬʯɂ̋ ˃ȵ ʭˈʙ ʳʫ ɑʬˈʙ ˃ȵ ˍ☿ Ṕḛˈʒɔ ˃ȵ ɘʺɭɥ ɭʱʍʺ ɘɭObservable  ɄʱʯȺʕ

 ʳʫ ɑʬˈʙ ɱɩȳ ɯɩȵ ɭˆɱʯObservable  ɑʕ̒ʖɾʫ ɏʙɂɱʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ Ʉɦʯɜ ɻɭ̂ɱʯ Ʉʫ ɂɯʁ ɱʫɜɂ ɑʚ̍ʚɥ ̱☿̋ ᵷɱɩɕɂIds  ˍ☿

Observable  ʭɵᶗɂ ʺɮuser$  ʨʬʎʰ ʔʻɵ Ṕḛˈʒɔ ˃ȵ ɘʺɭɥ ɭʱʍʺemit  ʢᶚɩ ʳʫ ɐɭ˄ɭᾒήɂ ɑʬˈʚʦʤObservable  ʭɵᶗɂ ʺɮ

user$  ̱☿ ɐɭ˄ɭɟ ɑʦɇɄʚʫ ɑʬ̍ʙ ɱʊɕ̡˄ ʮɂ ɻɭ̂ɱ
ᴲ
ʯ ᶗ ɑʆʚɦʤɂ ɻɯʁ ɭɦʍ̋movies$  ʏʫ Ʉʸɡʫɬ ɭˆɱʯ ɐɬʻɟʻʫ ɑʬˈʙ ɱɩȳ Ʉʬʯɂʺ

user$  ɑʤɂɭʤɂ ʪɭɪɕɶʰ ʔʻɵ ʡʤɯʤ ᵷʪᶚʕᶟɂ ɑʬȼɄʙ ʵɯʶ ɄʱɕʤɄɥ ˍ☿ ˍỘʺcombineLatest:ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ Ʉʫɂ ᵷ 

 

ɇ Ʉyɥɱɺh ʔ̒ɵ̋ 
ᴮ
Ʉ̍ʤɄɥ Ʉyʤ ʭɕẛẁ ᶚʕʦAʤ ɐṔḘʦʕ̋ ɧ̍ɹɱɓ ʨʬʎɈ ʪ̒ʚɓ ɑʅɄɶɈ ʨʠɇ Ʉẛṥʖ̍ʉ̋̋ ᵷ

ᴮ
Ʉʚɥᶗ ʨ̍ɾʖɕʤɄObservable  ʢ̋ɜɂ

movies$  ̱☿ ɐɭ˄ɭᾒήɂ ʭ̍ʚʤɂ ˂Ịʍ BȲɄɦɇObservable  ˌʰɄɛʤɂuser$ ʇʚʕ ʏɟṔḘɶɔ ɝˈɦɇ ʪᶚʕᶟɂ ɑʬȼɄʚʤ ɑˈʖɾɓ ʨʬʎɔ ɝˈɥ ᵷ

 ὃỮʤɂ ʪᶚʕᶟɂId  ɭɥɜ D̋Ʉɶʫ ɄẛẀ ɼɄᾟήɂIds ɑʕʻʖɾᶽɂ ˍ☿  ˍ☿user$. 



 

̸̷̿ 

 ɱʖɺʤɂ Ʉʫɂ:ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ ɐ 

 

 ᶚʬɦɓ ὃỮʤɂ ʳ˄ɭ˄ɭɟ ʮḛʬʦʕ ʨˈʂʖɕɇ ʪɄʙ ʪɭɪɕɶᶽɂ ʮɂ ɐɄʞɄɦʬɇ ɄʱʬʙIds =< )111, 333 rʫ ̩hɂ̒ə ɘᶚə ɰ̋ɱʫ ɭʎɈ ʡʤɮ̋ (

 ʺɮ ʭʦˈʖʤɂ ʨˈʂʖɓ ˂ẽʤȵ ʪɭɪɕɶᶽɂ ʮɂ ɐɄʞɄɦʬɇ Ʉʱʬʙ ˌʰɂʻə ɗɵ ɭʎɈ ʭə ʳʫʺ ʛˈɋʆɕʤɂ ʨˈʒɺɔid =< 222 ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ ᵷ

 ʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ:ˍỈɄɕʤɄ 

 

 ɰɄʸʉɂ ʭɓ ˌʰɂʻə ɘᶚɛɇ ɄʶɭʎɊʺ ᵷɑˈȼɭɋʫ ɑʬˈʙ ʀɱʍ ʭɓ ɑ˄ɂɭɋʤɂ ˍ☿ ʋɥᶚʯObservable  ɐɭ˄ɭᾒήɂ ʭˈʚʤɂ ʨʬɦ˄ ɭ˄ɭɟ

 ɷʖʯ Ʉɦʤ ɱyʉ ̩hɂ̒ə ɗɵ ɰ̋ɱʫ ɭʎɈ 
ᴮ
Ʉʂ˄ɂ̋Observable .ɐɭ˄ɭɟ ʭˈʚɇ ʳʟʤʺ 

 Ʉʱʁɂɱʎɕɵɂ ɭʎɊʺ ɰɱʬʯ ʮɂ ʏ̍ʆɕɶh ʗ̍ʝ ʔɱʎh ʮɂ Ʉɦ̍ʦʍ ̩ʚɋɓ ʛɇɄɶʤɂ ʢɄɛʬʦʤObservable ʯȶʞ ɑʤɂɭʤɂ ʵɯʶ ˂Ỉȹ ʳȼɄʞ ʹ

:ʛɇɄɶʤɂ ʢɄɛʑɂ ̱☿ ɬ̒ɟ̒ʫ ̒ʁ Ʉʬʝ ɑʕ̒ʖɾʬAʝ ɻɰɱʬʯ ʮɂ rʫ 
ᴮ
ᶗɭɇ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  combineLatest,  timer }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app .component.html' ,  

  styleUrls:  [ './app.component.scss' ],  



 

̸̷̀ 

})  

 

export  class  AppComponent implements  OnInit  {  

 

  ngOnInit () :  void  {  

    const  obs1 = timer ( 3000,  2000). pipe ( take ( 3));  

    const  obs2 = timer ( 5000,  2000). pipe ( take ( 3));  

    combineLatest ({  o1:  obs1,  o2:  obs2 }). subscribe (({  o1,  o2 })  => {  

      console. log ( `obs1  = ${ o1}  -  obs2 = ${ o2} ` );  

    });  

  }  

 

}  

 
 

 ȲɄʬɵȵ ʳʍ Ʉʱʂʎɕɵɂ ʋɥᶚʯ ɄʬʝObservables =< )obs1, obs2ᴬʤɄɇ (keys =< )o1, o2 
ᴮ
ᶗɭɇ Ʉyʦʬʎɕɶh Ʉɦɦɋɽɂ ɝ̍ɦɇ (

 ȲɄʬɵȵ ʳʫObservables. 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 

ɭʤɂ ʏʫ ʹɇɄɺɖɓ ὃỮʤɂ ʄɄʚʱʤɂ ɑˈɥɄʯ ʳʫ Ʉʫɂʺ ɑʤɂɭʤɂ ʵɯʶ ˍ☿ ʭˈʶɄʖᶽɂ ʭʶɂ ɑˈʆʒɕɇ Ʉʱʬʙ ʡʤɯɉʺ ɑʤɂzip ʎɕʤɂ ɑʚˆɱʅ ʨɛʫ ɄẛẀ ʨʫɄ

 ʢɄɵɰɂ ʭɓ ɂɮȹ ̋ɂ ȲɄʆɩɜɂ ʏʫObservable ɂɭʤɂ ̱☿ ɻɄɦʦʙ Ʉʬɇ ̩ʖɕʝȶɵ̋ Ʉɦʁ Ʉyɥɱɹ ɭ̍ʍȵ rʦʕ ̓ɱɩɜɂ ɰ̒ʫɜɂ rʫ ɻṔḛʑ̋ ʐɰɄʕ ɑʤ

zip .ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʤ ɏ̂ɰɭɕʝ ʡʤ ʮ̒ʠɓ Ʉyʦʎʤ̋ ᵷɰɂɱʟɕʤ 
ᴮ
Ʉʎɦʫ ʡʤɮ̋ 

2-11- forkJoin(): 

ʮḛɕʤɂɭʤɂ ᶚʝ ʳʫ ʏʬɡɓ ɑʤɂɭʤɂ ʵɯʶʺ  ˃ɜ ɣʫɬ ʨʬʎɈ ʪ̒ʚɓ ᶗ Ʉẛẃȵ ʭyʑɂ ˃ɱʁ̒ᾒήɂ ʘɱʖʤɂ̋ ᵷʮḛɕʚɇɄɶʤɂObservable  ɄʫɭʎɈ ᶗȹ

 ʏˈʬɟ ʨʬɕʟɓObservables ʵɯʶ ʢɄʬɕʝɂ ɭʱʍʺ ᵷObservables  Ʉʸʤ ʨʬʍ ʭɓ ὃỮʤɂ ʭˈʚʤɂ ɱɩȳ ɯɩȶɓ ɄẛẃȺʕemit ʭɕẛẁ ˍỘʺ ᵷ



 

̸̸̷ 

ᴬʤɂ ὂ♫ɕʯɂ ʻʤ ὂỰʎʬɇ ɏˉɓṔḘʤɄɇObservable  ʨʬʎɈ ʪʻʚɓ ᶚʕ Ṕḛɩᶟɂemit ɂ ʨɋʙ ʹʤᴬʤObservables  ʮɂ ˂Ỉȹ ɱʊɕʲɓ ὂḒʯɂʺ ʹʦɋʙ ὃỮʤɂ

ᴬʤɂ ʏˈʬɟ ὃ♫ɕʲɓObservables  ʨʬʎɔ ʭə ʳʫʺemit  ʢ̋ȵ rʫ BȲɭɇ ɏ̄ɓṔḘʤɄɇ ɄyʤObservable  ɱɩȳ ˂ỈȹObservable. 

 ̋ ɑʤɂɭʤ ʹẛẀɄɺʫ ˍỘcombineLatest  ɱˆɱʬɓ ʳʟʬ˄ ɝˈɥ ʳʫObservables .ʳȼɄʞ ʨʠɹ ˂Ịʍ ʺɂ ɑʕʻʖɾʫ ʨʠɹ ˂Ịʍ Ȳɂʻɵ 

ʫɂɭɪɕɵɂ ɱʸɹȵ ʳʫʺ ʨʬʎh ʮȵ Ʉʯɬɰȵ ɑʤɄɥ ̱☿ ɄẛẁɄupload  ʺɂdownload ᾇɒɄʖʦᶽɂ ʳʫ ɑʍʻʬᾒ  ʗʦʫ ʨʞʺʹʤ api ʹɇ ɼɄɩ 

 ʨɛʬ˄ ʗʦʫ ʨʞ ɝˈɦɇobservable ᵷɯȼɭʱʎʕ  ʵɯʶ ɣʫɭʤ ɑʤɂɭʤɂ ʵɯʶ ʪɂɭɪɕɵɂ ʏˈʆɕɶʰObservables  ˍ☿Observable 

 ʏˈʬɟ ʨʬɕʟɓ ʮɂ ˂Ỉȹ ɰɄʊɕʯᶗɂ ʭə ʳʫʺ ɭɥɂʺObservables ʦʑɂ ʨ̍ʬɦɓ ̋ɂ ʏʕɰ ˃ȵ) ʨʬʎɔ ʭə ʳʫʺ (ɒɄʖemit  ʨʠʤ ɑʤɄɥ ɱɩᶝ

.ʨɺʕ ʪɂ ᾝᾖʯ ʨʶ ʗʦʫ 

 ʮḛʱəɂ Ʉʱ˄ɭʤ ʹʯɂ ʢɄɛᶽɂ ɐɱʟʕ ʪʻʚɓʺ ᵷɧˈʁʻɕʤ ʢɄɛʫ ˌʆʎʱʤ ʮᶝɂ ɄʫȵObservables  ʌʻʱʤɂ ʳʫSubject  ˃ȵ ʮɂ ʔɱʎʫʺ

Observable  ʌʻʱʤɂ ʳʫSubject  ʹʤ ʨʬʎ˅ ʳʤcomplete  ʢɂʺɬ ʨɛʫ ˌȽɄʚʦɓ ʨʠɺɈof  ʺɂform ʤɂ ʵɯʶ ʳʫ ɄʶṔḛʑ ʺɂ ᵷʢɂʺɭ

 ʨʬʎɈ ʮɄʫ̒ʚ˄ r̂ɰɲ ᵷɰɂɰɲȵ ʏɊɰȵ ʗ̍ʂʯ ʔ̒ɵ ɗʙ̒ʤɂ ɷʖɦɉ̋emit  ʭˈʚʤ ʛʦʒɈ ʮɄʫ̒ʚ˄ r̂ɱɩȳ r̂ɰɲ̋Observables:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component. html 

<button  (click) =" incrementObs1 () " >Increment  Observable  1</ button > 

<button  (click) =" incrementObs2 () " >Increment  Observable  2</ button > 

<br  />  

<br  />  

{{  obs1Counter  }}  -  {{  obs2Counter  }}  

<br  />  

<br  />  

<button  (click) =" completeObs1 () " >Complete Observable  1</ button > 

<button  (click) =" completeObs2 () " >Complete Observable  2</ button > 
 

 ʗʦʫ ˍ☿ʺclass  ɂɯʸʤcomponent  ʗˈʂʯlogic ʤɂ ˍạʫṔḗʤɂ:ˍỈɄɕ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  forkJoin,  Subject }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  private  obs1 = new Subject <number>();  

  private  obs2 = new Subject <number>();  

  obs1Counter  = 0;  

  obs2Counter  = 0;  

 

  ngOnInit () :  void  {  

    forkJoin ([ this .obs1,  this .obs2]). subscribe (([ o1,  o2])  => 



 

̸̸̸ 

      console. log ( `obs1  = ${ o1}  -  obs2 = ${ o2} ` )  

    );  

  }  

 

  incrementObs1 () :  void  {  

    this .obs1. next ( ++this .obs1Counter);  

  }  

 

  incrementObs2 () :  void  {  

    this .obs2. next ( ++this .obs2Counter);  

  }  

 

  completeObs1 () :  void  {  

    this .obs1. complete ();  

  }  

 

  completeObs2 () :  voi d {  

    this .obs2. complete ();  

  }  

}  

 
 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤʺ 

 

 ɰɲ ˂Ịʍ ʇʒʂʤɄɇ ʪ̒ʚɦʤ ɑ˄ɂɭɋʤɂ ̱☿Increment Observable 1 :ˍỈɄɕʤɄʞ ɒɄʆʒʁ ɐɭʍ 

 

 Ʉʱʦʬʍ Ʉʱʯɂ ʳʫ ʭʑɱʤɂ ˂Ịʍemit  ˍ☿ ʭˈʚʤobs1  ˍ☿ ȲὃỲḴ ɱʸʊ˄ ʭʤ ʳʟʤʺconsole ɂɯʶ ʮɂ ɏɌɶʤɂʺ ᵷObservable  ʭʤ ʛʦʒ˅ ˃ȵ

 ʹʤ ʨʬʎ˅ ʭʤcomplete ɰɳʤɂ ˂Ịʍ ʇʒʂʤɄɇ ʭʚɦʤ ʮɕɂ Ʉʫɂ ᵷIncrement Observable 2  ̓ṔḚʤ̋ ɱɩɕɂ ̒ʁ ɒɄʆʒʁ ɐɭʍ

:ɑɡˈɖʱʤɂ 

 



 

̸̸̹ 

 ʮɂ ɏɌɶʤɂ̋ ɱɩɕɂ ɰɳʤɂ ̱☿ ɑɡ̍ɖɦʤɂ ɷʖʯ ᾝὟɂ̋ ̒ʁ Ʉʬʝ̋obs2  ʹʤ ʨʬʎ˅ ʭʤcomplete  ɰɲ ˂Ịʍ ʇʒʂɦʤ ʮɕɂ Ʉʫȵ ᵷɱɩɕɂ ̒ʁ

Complete Observable 1:ɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷ 

 

 ˍ☿ ȲὃỲḴ ɱʸʊ˄ ʭʤ ʮᶝɂ ˂Ỉȹ ʋɥᶚʯconsole ᴬʤɂ Ʉʱʙᶚʑɂ Ʉʱʯɂ ɏɌɶʤɂʺObservable  ʭɵᶗɂ ̋ɮ ʢ̋ɜɂobs1 ᴬʤɂ ʳʟʤʺObservable 

 ɑʤɂɬ ʡʤɯʤ ᵷʛʦʒ˅ ʭʤ ʮᶝɂ ˂Ỉȹ ˌʰɄɛʤɂforkJoin  ̩hɄɛʤɂ ɰɳʤɂ ˂Ịʍ ʇʒʂʤɄɇ ʭʚɦʤ ʡʤɯʤ ᵷʨʬʎɔ ʭʤComplete Observable 2 

 ʛʦʒʰ ˌʠʤobs2ɑɡ̍ɖɦʤɂ ̓ṔḚʤ ʭə rʫ̋ ᵷ :ˍỈɄɕʤɄʞ 

 

 ʨʬʎɈ Ʉʱʬʙ ɄʫɭʎɈ ʮᶝɂ ʋɥᶚʯcomplete  ᶚʟʤObservables  ɑʤɂɭʤɂ ʨˈʎʖɓ ʭɓforkJoin  ʭˈʚʤɂ ɱɩȳ ɐȲɂɱʚɇ ɗʫɄʙ ʭə ʳʫʺ

 ̱☿ ɄʁɂɰɄyʉɂ̋console. 

2-12- concat(): 

 rʫ ɑʍ̒ʬɡʫ ɣʫɬ ʢɂ̋ɬ rʫ 
ᴮ
Ʉʂ˄ɂ ɑʤɂɭʤɂ ɻɯʁ̋Observables  ˍ☿Observable  ʨʬʎɔ Ʉẛẃɂ Ʉʶṕḛʬ˄ Ʉʫʺ ᵷɭɥɂʺSubscribe 

ᴬʦʤObservable  ʨʬɕʟ˄ Ʉʫɭɦʍ̋ ʢ̋ɜɂcomplete  ʹʤ ʨʬʎɔunsubscribe  ʭə ʳʫʺ ˂Ỉȹ ʨʚɕʲɓObservable  ˂Ỉȹ ɂɯʟʶʺ ˌʰɄɛʤɂ

 ʏˈʬɟ ʳʫ ὃ♫ɕʲɓ ʮɂObservables ˍ☿ Ʉʸɡʫɭɓʺ ᵷObservable .ɭɥɂʺ 

ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ɒɬɰȵ ʮȵ ɑʤɄɥ ̱☿ Ʉyʫɂɭɪɕɵɂ ʭɕ̍ʕ Ʉyʫɂɭɪɕɵɂ ɑ̍ɥɄʯ rʫ Ʉʫɂ ʮȵ  ɐȲɂɱʙ ʭɕ˄ ʏˈʬɟObservables  ʨʠɺɈ

 ɑʬȼɄʙ ʡ˄ɭʤ ʮ̒ʠ˄ ʮȶʞ ᵷʨɶʦɶɖʫPlaylist  Ȳɳᾒήɂ ˂Ỉȹ Ȳɳɟ rʫ ʨʚɕ̡˄ ɝ̍ɦɇ ʨɶʦɶɖʫ ʨʠɺɈ ɑʬȼɄʚʤɂ ʨ̍ʒɺɔ ʭɕ˄ ʮɂ ɭ̂ɱ
ᴲ
ɓ̋

.ɱɩᶝɂ 

 ʏʫ ɑʤɂɭʤɂ ʵɯʶ ʨʫɄʎɔ ʭɶʚɓ ʳʟʬˆʺObservables :ɑ̍ʤɄɕʤɂ ʄɄʚɦʤɂ ʢᶚɩ rʫ ᵷɣʫɭʤɂ ʘɱʅ̋ 

¶  ʨʬʎɈ ʪʻʚɓsubscribe  ʨʠʤobservable ʨʠɺɈ ɐɱʫ ʨʞ ˍ☿  ˍ☿ ɣȼɄɕʱʤɂ ɣʫɭɇ ʪʻʚɓ ʭə ʳʫʺ ʨɶʦɶɖʫObservable 

 ˂Ỉȹ ʨʚɕʲɓ ʭə ʳʫʺ ᵷɭɥɂʺObservable  ʨʬʎɈ ʪʻʚɓʺ ˌʰɄɛʤɂsubscribe  ʨʬʎɔ ɄʫɭʎɈ ʹʤunsubscribe 

ᴬʦʤObservable  ɂɯʁ ɣȼɄɕʯ ɣʫɭɇ 
ᴮ
Ʉʂ˄ɂ ʪ̒ʚɓ ́ɦʫ ȲɄẛṥʯᶗɂ ɭɦʍ̋ ᵷʢ̋ɜɂObservable  ɣȼɄɕʯ ʏʫObservable  ̱☿ ʢ̋ɜɂ

Observable ᵷɭɥɂʺ  ʳʫ ʨʚɕʲɓ ɂɯʟʶʺObservable  ʏˈʬɟ ʳʫ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ɱɩᶝɂ ˂ỈȹObservables ʭɕ˄ Ʉʶɭʱʍʺ ᵷ

 ʨʬʍcomplete .ɑʤɂɭʤɂ ʵɯʸʤ 



 

̸̸̺ 

¶  ʪʻʚ˄ ɐɱʫ ʨʞ ˍ☿Observable  ʨʬʍ ʭɓ ˃ɯʤɂsubscribe  ʨʬʎɈ ʹʤemit  ʭə ʳʫʺ ᵷʹɇ ɑɽɄᾟήɂ ʭˈʚʦʤObservable 

 ʨʬʎ˅ ˌʰɄɛʤɂemit  ʏˈʬɟ ʳʫ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ᵷʹʬˈʚʤObservables. 

¶  ʮɂ ɑʤɄɥ ˍ☿ɭɥȵ Observables  ʹʤ ʨʬʍ ʭɕ˄ ʭʤ ὂỰʎʬɇ ˃ȵ ὃ♫ɕʲ˄ ʭʤcomplete  ̓ɱɩɜɂ ̱Ộ ʨʬʎɔ rʤ ɑʤɂɭʤɂ ɻɯʁ ʮȺʕ

complete  ˂Ỉȹ ʨʚɕʲɓ ʳʤʺObservable  ɂɯʶ ˍỊ˄ ˃ɯʤɂObservable  ɏɡ˄ ʡʤɯʤ ᵷὃ♫ɕʲ˄ ʮɂ ˂Ỉȹ ɱʊɕʲɓ ʔʻɵ Ʉʬʯ ʺ

ʮɂ ɑʤɄᾚήɂ ɗʍɭɕɵɂ ʮɂ̋ ɒᶗɄᾚήɂ ɻɯʁ ʨɛʑ 
ᴮ
ɂɭ̍ɟ ɻɄɋɖʯᶗɂ  ɂɯyʤ ˃̋ɭ˄ ʨʠɺɈ ʘᶚʑɂ ʨʬʎhObservable. 

¶  ɭɥȵ ʮɂ ɑʤɄɥ ˍ☿Observables  ʨʬʍemit  ʨʬʎɔ ʳʤ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ ᵷɆɄɋɵᶟɂ ʳʫ ɏɌɵ ˃ᶟ Ʉʫ ȶʆᾟήsubscribed 

ᴬʦʤObservable  ɂɯʶ ˍỊ˄ ˃ɯʤɂObservable Ʉʱ˄ɭʤ ʮɄʞ ʻʤ ὂỰʎʬɇ ᵷ ɑəᶚəObservables  ˍ☿ ȶʆɩ ɘɭɥʺObservable 

ʤɂɭʤɂ ʵɯʶ ʮȺʕ ˌʰɄɛʤɂ ʨʬʎɔ ʔʻɵ ɑsubscribe AʦʤObservable ʯ́ɂ ɭɡɓ̋ ̩hɄɛʤɂ ˂Ỉȹ ʨʚɕ̡ɓ ́ɦʫ ȲɄẛṥʯᶗɂ ɭɦʍ̋ ʢ̋ɜɂ 

 ʨʬʍemit  ˍ♀Ʉɇ ʨʶɄɡɕɓʺ ʗʙʻɕɓ Ʉʶɭʱʍʺ Ʉʫ ȶʆᾟήObservables ɣȼɄɕɦʤɄɇ ʇʚʕ ̩ʖɕʟɓ̋ ̓ɱɩɜɂ  ʳʫ ɑʫɬɄʚʤɂ

ᴬʤɂObservables  ɗʚɋɵ ὃỮʤɂObservable .ȶʆᾟήɂ ʹˈʕ ɘɭɥ ˃ɯʤɂ 

¶  ʵɯʶɂ ʪɄʚᶽɂ ˍ☿ ɑʤɂɭʤɂ ˃ȵ ʭɕẛẁ ᶗ ʢ̋ɜObservable  ʨʬʎɈ ʪɄʙemit  ʵɯʶ ɏˉɓṔḘɇ ʭɕẛẁ Ʉʬʯɂʺ ᵷɱɩᶝɂ ʨɋʙ ʭˈʚʦʤ

Observable  ʨʬʍ ʭẛẄȵ ɱʊʱʤɂ ʃʒɈemit ʨʬʍ ʪʻʚɓ Ʉẛẃɂ ὂỰʎʬɇ ᵷsubscribe  ʏˈʬᾒήObservables  ʨɶʦɶɖʤɄɇ

 ɑʤɂɭʤ ́̍ʆʎ
ᴲ
 h˃ɯʤɂ ɏ̄ɓṔḘʤɂ ɏɶɦɇconcat  ʢ̋ȵ ʨɛʬ˄ ṔḘʫɂɰɄɇ ʢ̋ȵ ɝ̍ɦɇObservable Ʉɇ ˌʰɄəʺ ̩hɄə ʨɛʬ˄ ṔḘʫɂɰ

Observable  ʏˈʬɟ ʳʫ ȲɄẛṥʯᶗɂ ʭɕ˄ ʮɂ ˂Ỉȹ ɂɯʟʶʺObservables ˌʰɄə ʮɂ ʻʤʺ ᵷObservable  ʨʬʍemit  ʨɋʙ ʭˈʚʦʤ

.ʢ̋ɜɂ 

¶  ʭɕ˄ᴬʤɂ ɱˆɱʬɓObservables ᵷrȼɄʞ ̋ȵ ɑʕ̒ʖɾʬʝ ɷ̄ʤ̋ ᵷʇʚʕ ɑʤɂɭʤɂ ɻɯʁ ˂Ỉȹ ɐɱɹɄɋʫ ɒɂṔḘʫɂɰɄɇ ʨʠɹ ˂Ịʍ  Ʉɦ
ᴲ
ʝ Ʉʬʝ

 ̒ʤɂ ɷʖɦɉ̋ ᵷ̓ɱɩɜɂ ʢɂ̋ɭʤɂ ʏʫ ʨʎʖʯ ɣȼɄɕʱʤ ʨʬʎʰ ʮɂ ʳʟʬ˄ ᶗ ɗʙDestruction. 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ᵷɧˈʁʻɕʤʺ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  of,  concat }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  private  obs1 = of ( 1,  2,  3,  4,  5);  

  private  obs2 = of ( 'A' ,  'B' ,  'C' ,  'D' );  

 

  ngOnInit () :  void  {  

    concat ( this .obs1,  this .obs2). subscribe (( obs)  => {  

      console. lo g( obs);  

    });  

  }  

}  



 

̸̸̻ 

 ʮḛʱəɂ Ʉʱ˄ɭʤ ᵷɑʚɇɄɶʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ʳʫ ᾝὟɂʺ ʻʶ ɄʬʝObservables  ʹɕˈʬɵɂ ɭɥɂʺobs1  ʭɵɄɇ ˌʰɄɛʤɂʺobs2 Ʉʱʬʙʺ ᵷ

 ɑʤɂɭʤɂ ˂Ỉȹ Ʉʶɱˆɱʬɕɇconcat  ʨʬʎɈ Ʉʬʙ ʭə rʫ̋ (rȼɄʞ ̋ɂ ɑʕ̒ʖɾʫ ɷ̄ʤ) ɱɹɄɋʫ ʨʠɺɈ ɒɂṔḘʫɂɰɄɇ ʨʠɹ ˂Ịʍsubscribe 

 ˍ☿ ɣɓɄʱʤɂ Ʉʱʁɱʍʺconsole. 

ɑɡ̍ɖɦʤɂ ʮ̒ʠɓ ʏʙ̒ɕʑɂ̋  ʭ̍ʙ rʍ ɐɰɄɋʍObservable  ʭ̍ʙ ʭə rʫ̋ ʢ̋ɜɂObservable :ˍỈɄɕʤɄʞ ᵷˌʰɄɛʤɂ 

 

 ɑəᶚə Ʉʱ˄ɭʤ ʀɱʖʱʤʺ ɱɩȳ ʢɄɛʫ ˌʆʎʱʤʺObservable  ʨʬʎɈ ʪ̒ʚ˄ ʢ̋ɜɂemit  ʨʬʎɈ ʪʻʚ˄ ʭə ʳʫʺ ʭˈʚʤɂ ʳʫ ɑʍʻʬᾒᾇ

complete  ʨʬʎɈ ʪʻʚ˄ ˌʰɄɛʤɂʺemit  ʳʟʤʺ ʭˈʚʤɂ ʳʫ ɑʍʻʬᾒᾇ ʨʬʎ˅ ᶗcomplete ʪʻʚ˄ Ṕḛɩᶟɂʺ  ʨʬʎɈemit  ʭ̍ʚʤ 
ᴮ
Ʉʂ˄ɂ

 ʨʬʎɈ ʪ̒ʚ̂̋ ̓ɱɩȵcomplete:ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ˍ☿ Ʉʬʝ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  concat,  Observable }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.c omponent.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  

  private  obs1 = new Observable (( observer )  => {  

    observer . next ( 1);  

    observer . next ( 2);  

    observer . next ( 3);  

    observer . next ( 4);  

    observer . complete ();  

  });  



 

̸̸̼ 

  private  obs2 = new Observable (( observer )  => {  

    observer . next ( 'A' );  

    observer . next ( 'B' );  

    observer . next ( 'C' );  

    observer . next ( 'D' );  

  });  

  private  obs3 = new Observable (( observer )  => {  

    observer . next ( 'Faisal' ) ;  

    observer . next ( 'Fahd' );  

    observer . next ( 'Saad' );  

    observer . complete ();  

  });  

 

  ngOnInit () :  void  {  

    concat ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete' ),  

    });  

  }  

 

}  

 
 

 ʭ̍ʙ ̱Ộ ᵷɑɡ̍ɖɦʤɂ ʮ̒ʠɓ ʮɂ ɑʚɇɄɶʤɂ ɑ̍ɡʫṔḗʤɂ ɐɱʖɺʤɂ rʫ ʏʙ̒ɕʑɂ̋Observable  ʨʬʍ ́ʯɜ ʢ̋ɜɂcomplete  ʭˈʙ ʭə ʳʫʺ

Observable  ˂Ỉȹ ʨʚɕʲ˄ ʳʤʺ Ʉʱʶ ʗʙʻɕ˄ ʔʻɵ ʳʟʤʺ ˌʰɄɛʤɂObservable  ʮɂ ɏɌɶʤɂʺ ɝʤɄɛʤɂObservable  ʭʚ˄ ʭʤ ˌʰɄɛʤɂ

 ʨʬʎɈcomplete:ˍỈɄɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ᵷ 

 

ʫ ˌʆʎʱʤʺ ʮɂ ʀɱʖʱʤ Ʉʱʶ ʳʟʤʺ ɱɩȳ ʢɄɛObservable  ʨʬʎ˅ ᶗ ʮɂ rʫ 
ᴮ
ᶗɭɇ ̩hɄɛʤɂcomplete  ȶʆɩ ʨʬʎɈ ʪʻʚ˄error Ʉʬʝ ᵷ

:ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ˍ☿ 



 

̸̸̽ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  concat,  Observable }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit ,  AfterViewInit  {  

  private  obs1 = new Observable (( observer )  => {  

    observer . next ( 1);  

    observer . next ( 2) ;  

    observer . next ( 3);  

    observer . next ( 4);  

    observer . complete ();  

  });  

  private  obs2 = new Observable (( observer )  => {  

    observer . next ( 'A' );  

    observer . next ( 'B' );  

    observer . next ( 'C' );  

    observer . next ( 'D' );  

    observer . error ( 'some errors' );  

  });  

  private  obs3 = new Observable (( observer )  => {  

    observer . next ( 'Faisal' );  

    observer . next ( 'Fahd' );  

    observer . next ( 'Saad' );  

    observer . complete ();  

  });  

 

  ngOnInit () :  void  {  

    concat ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete' ),  

    });  

  }  

}  

 
 

 ɭɡɓ Ʉʫɭʱʍ ɑʤɂɭʤɂ ʵɯʶ ʮɂ ɑʎʙʻɕᶽɂ ɑɡˈɖʱʤɂʺerror  ʨʶɄɡɕɇ ʪʻʚɓ ʔʻɵObservables  ɂɯʸʤ ɑʚɥᶚʤɂObservable ʳʟʤʺ ᵷ

 ˃ȵObservable :̱ỈɄɕʤɂ ʨʠɺʤɂ ̱☿ Ʉʬʝ ᵷʨʞɄɺʫ ˃ȵ ʮ̋ɭɇ ́ʬ̍ʙ ʀɱʎɈ ʪ̒ʚɓ ʔ̒ɵ ʛɇɄɵ 



 

̸̸̾ 

 

 ʏˈʬɟ ʮȵ ʀɱʖʱʤʺ ʢɄɛʫ ɱɩȳ ˌʆʎʱʤʺObservables  ʨʬʎɈ ɗʫɄʙ ɑəᶚɛʤɂemit ʤɂ ɷʖʱɉʺ ɗʙʻcomplete ʳʟʤʺ ᵷ

Observable  ʨʬʎɈ ʪɄʙ ʢ̋ɜɂemit  ˌʰɂʻə ɘᶚə ɭʎɈ ʹɇ ɑɽɄᾟήɂ ʭˈʚʦʤ3000 ᴬʤɂʺ ᵷɑˈʯɄə ˍỊˈʫObservable  ʨʬʎɈ ʪɄʙ ˌʰɄɛʤɂ

emit  ˌʰɂʻə ɷʬɩ ɭʎɈ5000  Ṕḛɩᶟɂ ʳʟʤʺ ᵷɑˈʯɄə ˍỊˈʫ ʨʬʎɈ ʪɄʙemit  ɐɱʖɺʤɂ ̱☿ Ʉʬʝ ᵷṔḛɩȶɓ ˃ȵ ʮ̋ɭɉ̋ ɱɹɄɋʫ ʨʠɺɈ ʭ̍ʚʦʤ

:ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ 

 СЯвapp.component.ts 

import  {  Component, OnInit }  from  '@angular/core' ;  

import  {  concat,  Observable }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent  implements  OnInit ,  AfterViewInit  {  

  private  obs1 = new Observable (( observer )  => {  

    observer . next ( 1);  

    observer . next ( 2);  

    observer . next ( 3);  

    observer . next ( 4);  

    observer . complete ();  

  }). pipe ( delay ( 3000));  

  private  obs2 = new Observable (( observer )  => {  

    observer . next ( 'A' );  

    observer . next ( 'B' );  

    observer . next ( 'C' );  

    observer . next ( 'D' );  

    observer . complete ();  

  }). pipe ( delay ( 5000));  



 

̸̸̿ 

  private  obs3 = new Observable (( observer )  => {  

    observer . next ( 'Faisal' );  

    observer . next ( 'Fahd' );  

    observer . next ( 'Saad' );  

    observer . complete ();  

  });  

 

  ngOnInit () :  void  {  

    concat ( this .obs1,  this .obs2,  this .obs3). subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete' ),  

    });  

  }  

}  

 
 

 ὃ♫ɕʲ˄ ʮɂ ˂Ỉȹ ˌʰɂʻə ɘᶚə ɰɄʊɕʯɄɇ ɑʤɂɭʤɂ ʵɯʶ ʪʻʚɓ ʮɂ ʏʙʻɕᶽɂʺObservable ɂ ˂Ỉȹ ʨʚɕ̡ɓ ʭə rʫ̋ ́ɓɄʯɄ̍ɇ ʀɱʍ rʫ ʢ̋ɜɂ ˌʰɄɛʤ

 ʨʬʎɈ ʪʻʚ˄ ʮɂ ˂Ỉȹ ɱʊɕʲɓʺemit  ɱɩȳ ʭ̍ʙ ʀɱʎɔ 
ᴮ
ɂṔḛɩȵ̋ ᵷ́ɇ ɑɽɄᾟήɂ ʭ̍ʚʦʤObservable ᶗ ̱Ộ 

ᴮ
ɄʚɇɄɵ ɒɱɹȵ Ʉʬʝ Ʉɦʯɜ ᵷ

 ˃ȵ ʭɕẛẁObservable  ʨʬʎɈ ʪɄʙemit  ʵɯʶ ɏˉɓṔḘɇ ʭɕẛẁ Ʉʬʯɂʺ ɱɩᶝɂ ʨɋʙObservable  ʮ̒ʠɓ̋ ᵷɑʤɂɭʤ ɻɄʯɰɱʫ Ʉʫ ɏɶɦɇ

:ˍỈɄɕʤɂ ʨʠɺʤɂ ˍ☿ Ʉʬʝ ɑɡˈɖʱʤɂ 

 

2-13- merge (): 

 ɑʤɂɭʤɂ ʏʫ Ṕḛɋʝ ɭɥ ˂Ỉȹ ʹẛẀɄɺʫ ɑʤɂɭʤɂ ʵɯʶconcat  Ʉẛẃɂ ˃ɱʁ̒ᾒήɂ ʘɱʖʤɂ̋ ɏˉɓṔḘɇ ʭɕẛẁ ᶗʺ ʭˈʚʤɄɇ ʭɕẛẁObservables  Ʉʬʝ

 ʢ̋ɂ ɝ̍ɦɇ ᵷɑʚɇɄɶʤɂ ɑʤɂɭʤɂ ̱☿  ʨʬʍ ʭɕ˄ ɑʬˈʙemit  ˃ȵ ʳʫ ɱʊʱʤɂ ʃʒɈ ɑʤɂɭʤɂ ˍ☿ ɄẛẁȲɂɱʙ ʭɕ˄ ὃỮʤɂ ˍỘ ɄʸʤObservable 

.ʭˈʚʤɂ ɑˈʚɇ ɂɯʟʶʺ ᵷʭˈʚʤɂ ʵɯʶ ˌɔȶɓ 



 

̸̸̀ 

 ˍ☿ʺ ʢɄɥ ȲɄʆɩȵ ɭɟʺ ˃ȵ ˍ☿Observable  ȶʆᾟήɂ ɂɯʸʤ ɑʚɇɄɶʤɂ ʭˈʚʤɄɇ ˌʖɕʟɓʺ ᵷȶʆᾟήɂ ɐȲɂɱʚɇ ʪʻʚɓ ʔʻɵ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ

 ˃ȵ ʳʫ ɑʬˈʙ ˃ȵ ʨʶɄɡɕɓʺObservable ʨʬʍ  Ʉʸʤemit ɑʤɂɭʤ ʹẛẀɄɺʫ ʡʤɯɇ ˍỘʺ ᵷconcat. 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ  ʇɇɂɱʤɂ ɂɯʶ ˂Ịʍ ʢɄɛᶽɂ ɰɭɾʫ)utorial In iif | Rxjs T -generate  -range  -timer  - 24) 123(

YouTube -Arabic  (ʇˈɶɌʤɂ ʔɱɾɕʤɂ ʃʎɈ ʏʫ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  merge,  of  }  from  'rxjs' ;  

import  {  delay  }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app .component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  public  images:  string []  = [];  

  private  img1 = of ( 'https://loremflickr.com/100/100/all' ). pipe ( delay ( 3000));  

  private  img2 = of ( 'https://loremflick r.com/100/100/brazil' ). pipe ( delay ( 1000));  

  private  img3 = of ( 'https://loremflickr.com/100/100/rio' ). pipe ( delay ( 2000));  

  private  img4 = of ( 'https://loremflickr.com/100/100/paris' ). pipe ( delay ( 5000));  

  private  img5 = of ( 'https://loremflickr.com/100/100/tre e' ). pipe ( delay ( 900));  

  private  img6 = of ( 'https://loremflickr.com/100/100/saudi' ). pipe ( delay ( 4000));  

  private  img7 = of ( 'https://loremflickr.com/100/100/hero' ). pipe ( delay ( 500));  

  private  img8 = of ( 'https://loremflickr.com/100/100/man' ). pipe ( delay ( 200));  

  ngOnInit () :  void  {  

    merge(  

      this .img1,  

      this .img2,  

      this .img3,  

      this .img4,  

      this .img5,  

      this .img6,  

      this .img7,  

      this .img8  

    ). subscribe ({  

      next :  ( value )  => this .images. push( value ),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete' ),  

    });  

  }  

}  

 
 

https://www.youtube.com/watch?v=_uYSU633GyA&list=PL1ano0qwNuByzrFGCTutAuvJOS2dA6v5f&index=24
https://www.youtube.com/watch?v=_uYSU633GyA&list=PL1ano0qwNuByzrFGCTutAuvJOS2dA6v5f&index=24
https://www.youtube.com/watch?v=_uYSU633GyA&list=PL1ano0qwNuByzrFGCTutAuvJOS2dA6v5f&index=24


 

̸̷̹ 

) ɒɂṔḛʒɕʫ ̱☿ Ʉẛṧ̂ɳɪɕɇ ɗʬʙ ɑ̍ȼɂ̒ɺʍ ɰ̒ɽ ʇɇɂ̋ɰ rʫ ɑʍ̒ʬɡʫ rʍ ɐɰɄɋʍ ̒ʁ ʛɇɄɶʤɂ ʢɄɛʑɂimg1, á, img8 Ʉʸʦˆʻɦɓ ɭʎɈ (

 ˂ỈȹObservable  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍof ɰ̒ɾʤɂ ʃʎɈ ʮɂ ɐɄʞɄɦʬɇ ɗʬʙ 
ᴮ
Ʉʂ˄ɂ̋ ᵷ  ʡʤɯʤ ɗʙʻʤɂ ʃʎɈ ɄẛṤʦɟ ɯɩȶ˄ ɭʙ

) ɑʤɂɭʤɂ ɗʫɭɪɕɵɂdelay (æ  ʂ ʮɮȺɇ 
ᴮ
Ʉʚɥᶗ Ʉyɥɱɺh ʔ̒ɵæ .ɑ̍ʯɄə ̱ỊʑɄɇ ɗʙ̒ʤɂ Ʉyʤ ɒɰɱʫ̋ 

 ɑʤɂɭʤɂ ɗʫɭɪɕɵɂ 
ᴮ
ɂṔḛɩȵ̋merge  ʵɯʶ ɣʫɭɇ ʪʻʙȵ ˌʠʤObservables  ˍ☿ ɑʖʦɕᾟᾇɂObservable  ʳʫ ɑʬˈʙ ʨʞ ʭə ʳʫʺ ɭɥɂʺ

 ɂɯʶ ʭˈʙObservable ɾʤɂ ʇɇɂ̋ɰ) ɭɥɂ̒ʤɂ Ʉẛṥ̍ʬɵɂ ɑʕ̒ʖɾʫ ˂Ỉȹ Ʉyʖ̍ʂʯ (ɰ̒images  ʗʦʫ ̱☿ ɰ̒ɾʤɂ ʀɱʍ ʏ̍ʆɕɶh ̩ʠʤ

template. 

 ʗʦʫ ˍ☿ Ʉʫɂtemplate  ʗˈʂʱʕmarkup :ˍỈɄɕʤɂ 

 СЯвapp.component.html 

<div > 

  <img *ngFor =" let  image of  images"  [src] =" image"  />  

</ div > 

 

 

 ʗʦʫ ̱☿ ɒɄʚ̍ɶ̡ɕʤɂ ʃʎɈ ʗ̍ʂ
ᴲ
ʯ 
ᴮ
ɂṔḛɩȵ̋styleˍỈɄɕʤɄʞ ᵷ: 

 СЯвapp.component.scss 

div  {  

  box- sizing :  border - box;  

  width :  300px;  

  margin :  0 auto ;  

  display :  flex ;  

  flex - wrap:  wrap;  

  justify - content :  center ;  

  align - items :  center ;  

}  

img {  

  margin :  20px;  

  border :  5px solid  rgb ( 145,  145,  145);  

}  

 
 

ʲʤ ʮᶝɂ Ʉʫɂ:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺ 



 

̸̸̹ 

 

 ɑʤɂɭʤɂ ʮȺʕ ʨɾɓ ɐɰ̒ɽ ̋ɂ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ ʔ̒ɵmerge  ᶗ Ʉʱʶ ὃ♫ʕ ᵷɧʖɾɕᶽɂ ˍ☿ ɐɱɹɄɋʫ ɄʸʁɱʎɈ ʪʻʚɓ ʔʻɵ

.Ʉyʁɱʍ ʭɕ˄ ʔ̒ɵ ʨɾɓ ɑʬ̍ʙ ʢ̋ȶɇ ʭɕẛẁ Ʉʬʯɂ̋ ɏ̄ɓṔḘʤɄɇ ʭɕẛẁ 

 ɑʤɂɭʤɂ ʢɂɭɋɖɵɄɇ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭʙ ᵷɏ̂ɰɭɕʤɂ rʫ ʌ̒ɦʝ̋merge ɂ ʏˈʬɡɇ ɻɄɋɖʯᶗɂ ʏʫ ɑʚɇɄɶʤɂ ̓ɱɩɜɂ ʢɂ̋ɭʤ ʔᶚɕɩᶗɂ ˂Ỉȹ

 ɑʕʻʖɾᶽɂ ˍ☿ ɄʸʤɄɋʚɕɵɂ ʺɂ ʭˈʚʤɂ ɱˆɱʬɓ ɑˈʖˈʝʺ ɑʚˆɱʆɇimages  ɑʤɂɭʤɂ ˍ☿ Ʉʬʝzip, combineLatest, forkJoin Ʉʫ ɭʶɄɹʺ ᵷ

ᵺṔḛʒɕ˄ ʔʻɵ ˃ɯʤɂ 

 ɑʤɂɭʤɂ ˂Ỉȹ ʵɱˆɱʬɓ ʏˈʆɕɶʰ ɱɩȳ ɰɄˈɩ ʡʤɄʱʶ ʮɂ Ʉʬʝmerge  ʭʝ ʻʶʺObservable ☿ ́ʁɱʍ ɭ̂ɱ
ᴲ
ʯ ɑʬˈʚʤɂʺ ᵷɗʙʻʤɂ ɷʖʯ ˍ

 ˍỘ ɑˈʁɂṔḘʕᶗɂ1ᵷ ˃ȵ  Ʉyʤ ʨʬʍ ʭɕ˄ ɑʬ̍ʙ ʢ̋ȵemit  
ᴮ
ᶚɛʫ ʮḛɦəɂ ˂Ỉȹ ʭʙɱʤɂ Ṕḛ̍ʒɕɇ ʪ̒ʚʯ Ʉʫɭɦʍ rʟʤ̋ ᵷɄyʁɱʍ ʭɕ̄ɵ ὃỮʤɂ ̱Ộ 

 Ʉʸʤ ʨʬʍ ʭɕ˄ ʮḛɕʬˈʙ ʺȵ ʀɱʍ ʭɕ˄ ʔʻɵ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕemit  ɱʊɕ̡ɓ ʔ̒ɶʕ ʢ̒ɽ̒ʤɂ rʍ ɑ̍ʯɄɛʤɂ ɑʬ̍ʚʤɂ ɱɩȶɓ ʢɄɥ ̱☿̋

 ̋ ɑʬ̍ʚʤɂ ɻɯʁ ʢ̒ɽ̋ ˂Ỉȹʭ̍ʚʤɂ ʏ̍ʬɟ rʫ ὃ♫ɕ̡ɓ ʮɂ ˂Ỉȹ ɂɯʟʁ̋ ʏɈɂɱʤɂ̋ ɝʤɄɛʤɂ ˂Ỉȹ ʨʚɕ̡ɓ ʭə rʫ̋ ᵷ
ᴮ
Ʉʎʫ ɄʬyʁɱʎɈ ʪ̒ʚɓ ʭə rʫ ᵷ

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˍ☿ Ʉʬʝ 

 СЯвapp.component.ts 

import  {  Component, OnDestroy,  OnInit  }  from  '@angular/core' ;  

import  {  merge,  of,  Subscription  }  from  'rxjs' ;  

import  {  del ay }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit ,  OnDestroy  {  

  public  images:  string []  = [];  

  public  subscriptio n:  Subscription ;  

  private  img1 = of ( 'https://loremflickr.com/100/100/all' ). pipe ( delay ( 3000));  



 

̸̹̹ 

  private  img2 = of ( 'https://loremflickr.com/100/100/brazil' ). pipe ( delay ( 1000));  

  private  img3 = of ( 'https://loremflickr.com/100/100/rio' ). pipe ( delay ( 2000));  

  private  img4 = of ( 'https://loremflickr.com/100/100/paris' ). pipe ( delay ( 5000));  

  private  img5 = of ( 'https://loremflickr.com/100/100/tree' ). pipe ( delay ( 900));  

  private  img6 = of ( 'https://loremflickr.com/100/100/saudi' ). pipe ( delay ( 4000));  

  private  img7 = of ( 'https://loremflickr.com/100/100/hero' ). pipe ( delay ( 500));  

  private  img8 = of ( 'https://loremflickr.com/100/100/man' ). pipe ( delay ( 200));  

  ngOnInit () :  void  {  

    this .subscription  = merge(  

      this .img1,  

      this .img2,  

      this .img3,  

      this .img4,  

      this .img5,  

      this .img6,  

      this .img7,  

      this .img8,  

      2 

    ). subscribe ({  

      next :  ( value )  => this .images. push( value ),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete' ),  

    });  

  }  

  ngOnDestroy() :  void  {  

    this .subscription. unsubscribe ();  

  }  

}  

2-14- race(): 

ʤAɂ ʨʫɄʎ
ᴲ
ɔ ὃ♫ʕ ɏ̄ɾʯ Ʉyʬɵȵ rʫ Ʉyʤ ɑʤɂɭʤɂ ɻɯʁ̋Observables  ʢ̋ȵ ɝ̍ɦɇ ʘɄɋɵ ɑɋʦɥ ̱☿ ʭẛẃȶʞObservable  ʻʶ ὃ♫ɕʲ˄

 ˍ♀Ʉɇ ʨʶɄɡɕɓʺ ʹʎʫ ʨʫɄʎɕʤɂʺ ʹɓȲɂɱʚɇ ʪʻʚɓ ʔʻɵ ˃ɯʤɂObservables :̱ỈɄɕʤɂ ʢɄɛʑɂ ̱☿ Ʉʬʝ ᵷ̓ɱɩɜɂ 

 СЯвapp.component.ts 

import  {  Component, OnDestroy,  OnInit  }  f rom '@angular/core' ;  

import  {  of,  Subscription,  race  }  from  'rxjs' ;  

import  {  delay  }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit ,  OnDestroy  {  

  public  images:  string []  = [];  

  public  subscription :  Subscription ;  

  private  img1 = of ( 'https://loremflickr.com/100/100/all' ). pipe ( delay ( 3000));  

  private  img2 = of ( 'https://loremflickr.com/100/100/brazil' ). pipe ( delay ( 1000));  

  private  img3 = of ( 'https://loremflickr.com/100/100/rio' ). pipe ( delay ( 2000));  

  private  img4 = of ( 'https://loremflickr.com/100/100/paris' ). pipe ( delay ( 5000));  



 

̸̹̺ 

  private  img5 = of ( 'https://loremflickr.com/100/100/tree' ). pipe ( delay ( 900));  

  private  img6 = of ( 'https://loremflickr.com/100/100/saudi' ). pipe ( delay ( 4000));  

  private  img7 = of ( 'https://loremflickr.com/100/100/hero' ). pipe ( delay ( 500));  

  private  img8 = of ( 'https://loremflickr.com/100/100/man' ). pipe ( delay ( 200));  

  ngOnInit () :  void  {  

    this .subscripti on = race (  

      this .img1,  

      this .img2,  

      this .img3,  

      this .img4,  

      this .img5,  

      this .img6,  

      this .img7,  

      this .img8  

    ). subscribe ({  

      next :  ( value )  => this .images. push( value ),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete' ),  

    });  

  }  

 

  ngOnDestroy () :  void  {  

    this .subscription. unsubscribe ();  

  }  

}  

 
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

 Ʉyʤ ʨʬʍ ʭɓ ɐɰ̒ɽ ʢ̋ɂ ̱Ộ̋ ʇʚʕ ɐɭɥɂ̋ ɐɰ̒ɽ ʀɱʍ ʭɓ ʋɥᶚʯemit  ʨɋʙObservables .̓ɱɩɜɂ 



 

̸̹̻ 

2-15- rang(): 

 ɑˈɇɄɶᾚήɂ ɒɄˈʦʬʎʤɂ ʢɂʺɬ ʳʫ ɑʤɂɭʤɂ ʵɯʶ ȲɄɺʰȺɇ ʪʻʚɓʺObservable ɑˈʬʙɱʤɂ ʭˈʚʤɂ ʳʫ ɑʍʻʬɡʫ ʳʫ ˍỘ ʭˈʚʤɂ ʵɯʶʺ ᵷ

ʬ̍ʚʤ ̓ɭʫ rʍ ɐɰɄɋʍɂ ʭɕ˄ ɐɱʫ ʨʞ ˍ☿ʺ ᵷʮḛɕʬˈʚʤɂ ʳ˄ɯʶ ʮḛɇ ʭˈʚʤɂ ɬɄɡ˄ȹ ɑʤɂɭʤɂ ʵɯʶ ɑʬʸʫʺ ɑˈȼɄẛẃ ɑʬˈʙʺ ɑˈȼɂɭɕɇɂ ɑ ɐɬɄˆɳʤ

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ ᵷɭɥɂʻɇ 

 СЯвapp.component.ts 

import  {  Component,  OnInit  }  from  '@angular/core' ;  

import  {  range  }  from  'rxjs' ;  

@Component({  

  selector :  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit ,  OnDestroy  {  

  ngOnInit () :  void  {  

    range ( 0.5 ,  10). subscribe (console. log );  

  }  

}  

 

 ̋ ɑ̍ȼɭɋʫ ɑʬ̍ʙ ɑʤɂɭʦʤ Ʉʯɰɱʫ ʋɥᶚʯ ˍỘ0.5  ˍỘʺ ɑˈȼɄẛẃ ɑʬˈʙʺ10  ʼɭᶽɂ ɬɄɡ˄Ⱥɇ ɑʤɂɭʤɂ ɗʫɄʙʺrange  ʮḛɕʬˈʚʤɂ ʳ˄ɯʶ ʮḛɇ

 ˃ȵ ᵷɐɱʫ ʨʞ ˍ☿ ɭɥɂʺ ɐɬɄˆɳɇ0.5, 1.5, 2.5, á, 9.5 Ʉʸʫɂɭɪɕɵɂ ʏˈʆɕɶʲʕ ɑʤɂɭʤɂ ʵɯʶ ɒɄʫɂɭɪɕɵɂ ɑˈɥɄʯ ʳʫ Ʉʫɂ ᵷ ʨˈɌɵ ˂Ịʍ

ʀɱʎʤ ʢɄɛᶽɂ pagination .ɒɄɦʖɾʤɂ ʪɄʙɰɂ ̋ɂ :ɑ̍ʤɄɕʤɂ ɐɰ̒ɾʤɂ ̱☿ Ʉʬʝ 

 

 



 

̸̹̼ 

2-16- iif (): 

 ʮḛʱəȵ ʨɋʚɕɶɔʺ ᵷɑˈʅɱɺʤɂ ʢɂʺɭʤɂ ʳʫ ˍỘʺObservable  ʨʬʎɈ ɑʤɂɭʤɂ ɻɯʁ ʪ̒ʚɓ ́ʚʚɦɓ ʢɄɥ ̱☿̋ ʮḛʎʫ ʄɱɹ ˂Ịʍ BȲɄɦɉ̋

subscribe  ʳ˄ɯʶ ɭɥᶟObservables. 

 ʨɋʚɕɶɔʺʫɂɰɄɇ ɘᶚə ɑʤɂɭʤɂ ɻɯʁ ɑ̍ʚʆɦʫ ɑʬ̍ʙ ɭ̍ʎ
ᴲ
ɔ ɝ̍ɦɇ ɑʤɂɬ ʨʠɹ ˂Ịʍ ʮ̒ʠ̂̋ ʄɱɺʤɂ ̒ʁ ʢ̋ɜɂ ɒɂṔḘtrue  ʺɂfalse 

ʤɂʺ ʻʶ ˌʰɄɛObservable  ʨʬʍ ʭɕ̂̋ ʢ̋ɜɂsubscribe  ɑʬ̍ʚʤɂ ʏɟɰȵ̋ ʄɱɺʤɂ ʛʚɦɓ ʢɄɥ ̱☿ ́ʤtrue  ʁṔḛɩɜɂ ṔḘʫɂɰɄɋʤɂ̋ ʻ

Observable  ʨʬʍ ʭɕˆʺ ˌʰɄɛʤɂsubscribe  ɑʬ̍ʚʤɂ ʏɟɰȵ ˃ȵ ʄɱɺʤɂ ʛʚɦɓ ʪɭʍ ʢɄɥ ̱☿ ́ʤfalse. 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  iif,  of  }  from  'rxjs' ;  

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  ngOnInit () :  void  {  

    iif (()  => 10 % 2 === 0,  of ( ' ϸϹК сϮмϾ' ),  of ( ' ϸϹК рϸϽТ' )). subscribe (  

      console. log  

    );  

  }  

}  
 

 ɑʤɂɬ rʍ ɐɰɄɋʍ ̒ʁ  ̋ʄɱɺʤɂ ̒ʁ ʢ̋ɜɂ ɒɂṔḘʫɂɰɄɇ ɘᶚə ɱ̂ɱʬɕɇ Ʉɦʬʙ ʋɥᶚʯ Ʉʬʝmethod  ɑʤɂɭʤɂ ɻɯʁ̋ ᵷɑ̍ʚʆɦʫ ɑʬ̍ʙ ɭ̍ʎ
ᴲ
ɔ

 Ʉɦʦʎʕ Ʉʬʝ ̋ɂ ṔḘʫɂɰɄɋʝ Ʉɦʁ Ʉʁɱ̂ɱʬɓ ʭə rʫ̋ ɑʦɾʖɦʫ ɄẛẁɄ̂̒ɕɦʫ ɑɇɄɕʝ ʏ̍ʆɕɶɔ ɑʤɂɭʤɂ ̓̒ɕɦʫ ɑɇɄɕʟɇ Ʉɦʬʙ ʢɄɛʑɂ ɂɯʁ ̱☿

 ʨʬʍʺ ɐȲɂɱʙ ʭɕ˄ ʄɱɺʤɂ ɂɯʶ ʛʚɦɓ ʢɄɥ ˍ☿ʺ .ɐɱɹɄɋʫsubscribe AʦʤObservable  ʭɕ̄ɵ ʄɱɺʤɂ ʛʚɦɓ ʪɭʍ ʢɄɥ ̱☿̋ ʢ̋ɜɂ

ᴬʤɂ ɐȲɂɱʙObservable :ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ ᵷˌʰɄɛʤɂ 

 

 ʳʫ ɑʬˈʚʤɂ Ṕḛˈʒɕɇ Ʉʱʬʙ ʢɄɥ ˍ☿ʺ10 ʫ ˂Ỉȹ 
ᴮ
ᶚɛ11:̱ỈɄɕʤɄʞ ʮ̒ʠɓ ɑɡ̍ɖɦʤɂ ʮȺʕ ᵷʄɱɺʤɂ ʛʚɦɕ˄ ᶚ̍ʟʤ ᵷ 

 

 ɱˆɱʬɓ ʪɭʍ ʢɄɥ ˍ☿ʺObservable  ɭ̍ʎ
ᴲ
ɔ ʔ̒ɵ ɑʤɂɭʤɂ ɻɯʁ ʮȺʕ ̩hɄɛʤɂEMPTY .ʄɱɺʤɂ ʛʚɦɕ˄ ʭʤ ɂɮȹ 



 

̸̹̽ 

2-17- partition(): 

 ˃ȵ ɑȼɳɡɓ ̱Ộ Ʉẛṥʖ̍ʉ̋̋ ᵷɄẛẁɄʫɂɭɪɕɵɂ Ʉyʤ̋ ɑʬyʑɂ ʢɂ̋ɭʤɂ rʫ ̱Ộ̋Observable  ˂Ỉȹḛˈȼɳɟʮ  ɱɹ ˂Ịʍ BȲɄɦɇʯɄʠʫȹ ʏʫ ᵷʮḛʎʫ ʄ ɑˈ

.ʮḛˈȼɳᾒήɂ ᶚʝ ʏʫ ʨʫɄʎɕʤɂ 

 ̒ʁ ʢ̋ɜɂ r˄ṔḘʫɂɰɄɇ ʨɋʚɕɶɔ̋Observable  ɑʤɂɬ rʍ ɐɰɄɋʍ ̩hɄɛʤɂ̋ ́ɕȼɳɡɓ ɭ̂ɱ
ᴲ
ʯ ˃ɯʤɂMethod  ˃̒ɕɦɓ̋ ɑ̍ʚʆɦʫ ɑʬ̍ʙ ɭ̍ʎ

ᴲ
ɔ

 ɂɯʶ ʭˈɶʚɕɇ ɑʤɂɭʤɂ ʵɯʶ ʪʻʚɓ ʹɋɟʻʬɇ ˃ɯʤɂ ʄɱɺʤɂ ˂ỊʍObservable 
ᴮ
Ʉʂ˄ɂ ̱Ộ̋ ᵷGeneric .˃ɰɄɋɟɂ ɷ̄ʤ rʟʤ̋ 

ˈʁʻɕʤʺ ʨʠɹ ˂Ịʍ ɒɄʱȼɄʠʤɂ ʳʫ ɑʕʻʖɾʫ Ʉʱ˄ɭʤ ʹʯɂ ʀɱʖʱʤ ɧObservable  ɑʍ̒ʬɡʫ ɒɄʯɄ̍ɇ ˂Ịʍ rȼɄʞ ʨʞ ˃̒ɕɦ˄ ɝ̍ɦɇ

 ɂɯʁ ʭɶʚʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ̋ ᵷr̂ɰ̒ʆʑɂ rʫObservable  ʮḛʱəȵ ˂Ỉȹ ɱɩȳ ɑʬɶʬɇ ʺɂ ʮḛˈȼɳɟ ʺɂ ʮḛʬɶʙ ˂ỈȹObservables  ɝˈɦɇ

 ˃ɰ̒ʆʫ ɒɄʯɄ̍ɇ ˂Ịʍ ˃̒ɕɦ˄ ʢ̋ɜɂ ȲɳᾒήɂAngular ɕɦ˄ ˌʰɄɛʤɂ Ȳɳᾒήɂʺ.r̂ɱɩɕɂ r̂ɰ̒ʆʑɂ ɒɄʯɄ̍ɇ ˂Ịʍ ˃̒ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  from,  partition  }  from  'rxjs' ;  

 

export  interface  Developer  {  

  name:  string ;  

  knowledge :  string ;  

}  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl :  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  obs:  Observable <Developer > = from ([  

    {  name: 'saad' ,  knowledge:  'angular'  },  

    {  name: 'fahd' ,  knowledge:  'react'  },  

    {  name: 'bader' ,  knowle dge:  'vue'  },  

    {  name: 'faisal' ,  knowledge:  'angular'  },  

    {  name: 'khalid' ,  knowledge:  'angular'  },  

    {  name: 'ali' ,  knowledge:  'c#'  },  

  ]);  

 

  ngOnInit () :  void  {  

    const  [angular,  other]  = partition <Developer >(  

      this .obs,  

      ( e)  => e.kn owledge === 'angular'  

    );  

    angular. subscribe (({  name })  => console. log ( `Angular  Developers:  ${ name} ` ));  

    other. subscribe (({  name })  => console. log ( `Other  Developers:  ${ name} ` ));  

  }  

}  

 



 

̸̹̾ 

 ʗˆɱʎɕɇ ɗʬʙ ɑ˄ɂɭɋʤɂ ˍ☿interface  ɒɄʯɄˈɋʤɂ ʗɽʻʤæ ʍ ʡɇ ʀṔḘʖƎ˄ ɳˆɳ rʫ ὃ♫ʕ ɄẛẀ ɑʕɱʎʫ ʡ˄ɭʤ ʮ̒ʠ˄ ʮɂ ʭʦʎɕʑɂ ˃

 ɒɄˈʱʚɓTypescript ʤAɄɇ ɼɄᾟήɂ ʨɾʖʤɂ ̱☿ ʂ ʮɮȺɇ ɑʤɄᾒƎὧ ˂Ịʍ Ʉyɥɱɹɂ ʔ̒ɵ rʟʤ̋HttpClient æ  ʨ̂̒ɦɕɇ ɗʬʙ 
ᴮ
Ʉʂ˄ɂ̋

 ˂Ỉȹ ɒɄʯɄˈɋʤɂObservable  ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇfrom  Ṕḛʒɕᶽɂ ˍ☿ ʭˈʚʤɂ ʳˆɳɪɓʺobs. 

 ɑʤɂɭʤɂ Ʉʱʫɭɪɕɵɂ ɄʶɭʎɊʺpartition Ʉʬɉʺ  ɄẛẃɂGeneric  ɬɭɦɓ ʮɂ ʏ̍ʆɕɶɔ Ʉʁɭɦʎʕ ᵷ̩ʫɂɳʤɂ ɷ̄ʤ̋ ˃ɰɄ̍ɕɩɂ ʨʠɺɈ rʟʤ

 ʌʻʯ ɷʖʯ ʻʶʺ ʌʻʱʤɂ ɬɭɥɂ ʮɂ ɗɌɋɥȵ Ʉʱʶ ʳʟʤʺ ʹʫɭʍ ʳʫ ɄʸʍʻʯObservable  ṔḛʒɕᶽɄɇ ʨɛʬɕᶽɂʺ ɑʤɂɭʤɂ ʵɯʸʤ ʨɩɂɭʤɂ

obs ʭʁ̋ ɑʤɂɭʤɂ ɻɯyʤ ɒɂṔḘʫɂɰɄɋʤɂ Ʉʯɰɱʫ ʭə rʫ̋ ᵷobs ʪ̒ʚɓ ́̍ʦʍ BȲɄɦɇ ˃ɯʤɂ ʄɱɺʤɂ ʨɛʬɓ ɑʤɂɬ̋ ɑȼɳɡɕɇ ɑʤɂɭʤɂ ʵɯʶ  ɂɯʶ

Observable. 

 ʮḛɦəɂ ɭ̍ʎ
ᴲ
ɔ ʔ̒ɵ ɑʤɂɭʤɂ ɻɯʁ ʮɂ ɄʬɇObservables  ʨʬʎɈ Ʉʱʬʙ ʡʤɯʤdestruction  Ʉʬẛṥˈʬɵɂ ʳ˄Ṕḛʒɕʫ ˍ☿ Ʉʸʤ angular, 

other ʨɛʬ˄ ɧɋɽɂ Ʉʬẛṧʫ ɭɥɂʺ ʨʞ ɝˈɦɇ ᵷObservable  ʢ̋ɜɂ Ṕḛʒɕʑɂ ʮɂ ʭʦʎʤɂ ʏʫ ᵷɱɩɕɂ rʍ ʨɾʖɦʫangular  ʔʻɵ

ɥ ʹʬˈʙ ˃ȵ ʭʂ˄.ʭˈʚʤɂ ˍ♀Ʉɇ ʨʬɦ˄ ʔʻɵ ɱɩᶝɂ Ṕḛʒɕᶽɂʺ ʄɱɺʤɂ ɗʚʚ 

 ʨʬʎɈ Ʉɦʬʙ 
ᴮ
ɂṔḛɩȵ̋subscribe  ɑɹɄɹ ˍ☿ ʭˈʚʤɂ Ʉʱʁɱʍʺconsole:̱ỈɄɕʤɄʞ ᵷɑɡ̍ɖɦʤɂ ʮ̒ʠɓ ɝ̍ɦɇ ᵷ 

 

2-18- generate(): 

 ɰɂɱʟɕʤɂ ɑʚʦɥ ʪɄʚʫ ʇɶɌʫ ʨʠɺɈ ɑʤɂɭʤɂ ʵɯʶ ɐɱʟʕ ʪʻʚɓʺFor  ʪʻʚʯ Ʉʱʶ Ʉẛṧʝ ᶗʺ ᵷɄẛṧʫ ɑɡʫɱɇ ɑʒʤ ˃ȵ ʻʦɪɓ ᶗ ὃỮʤɂȺɇ ɐɬɄʍ

 ʨʠɹ ˂Ịʍ ɰɂɱʟɕʤɂ ʳʫ ʭˈʚʤɂObservable. 

 ʳȼɄʞ ɑʤɂɭʤɂ ʵɯʶ ʨɋʚɕɶɔʺObject ʏɊɰȵ ˂Ịʍ ˃̒ɕɦ˄  ɑ̍ȼɂɭɕɇᶗɂ ʭ̍ʚʤɂ ̒ʁ  ̋ʢ̋ɜɂ Ȳɳᾒήɂ ɑ̍ɶ̄ȼɰ ȲɂɳɟȵinitialState  ˂Ịʍ

 ɑˈɽɄɩ ʨʠɹProperty ɰɂɱʟɕʤɂ ɻɭɦʍ ʗʚ˄ ˃ɯʤɂ ʄɱɺʤɂ rʍ ɐɰɄɋʍ ̒ʁ ̩hɄɛʤɂ Ȳɳᾒήɂ̋ ᵷcondition ɳᾒήɂʺ ᵷɑʤɂɬ ʨʠɹ ˂Ịʍ Ȳ



 

̸̹̿ 

 ɰɂɱʟɕʤɂ ˍ☿ ɐɬɄˆɳʤɂ ɰɂɭʚʫ ʻʶ ɝʤɄɛʤɂiterate  ʭʟɦɕʤ ́ɦʫ ɬɄʖɕɶh̋ 
ᴮ
Ʉʂ˄ɂ ɑʤɂɬ ̒yʕ Ṕḛɩɜɂ Ʉʫɂ ᵷɱɩɕɂ ̒ʁ ɑʤɂɬ ʨʠɹ ˂Ịʍ

 ɂɯʁ rʫ ɑɟɰɄɩ ɑʬ̍ʙ ʨʞ ɑɡ̍ɖɦɇLoop (ɑˈʬɶɖʤɂ ɑᾚὛ ʮȵ) .ɑɟɄᾚήɂ ɏɶɦɇ ɄẛṨʦʍ ʨ˄ɭʎɕʤɄɇ ʪʻʚʯ ɝˈɦɇ 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ ) ʢɄɛᶽɂ ɰɭɾʫgenerate -RxJS ( 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  generate  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './a pp.component.scss' ],  

})  

export  class  AppComponent {  

  ngOnInit () :  void  {  

    const  result  = generate ({  

      initialState:  0,  

      condition :  ( value )  => value  < 3,  

      iterate :  ( value )  => value ++,  

      resultSelector :  ( value :  number)  => value  *  1000,  

    });  

 

    result. subscribe ({  

      next :  ( value )  => console. log ( value ),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete!' ),  

    });  

  }  

}  

 
 

 ɑʤɂɭʤɂ ˂Ỉȹ rȼɄʞ Ʉʯɰɱʫ ʋɥᶚʯgenerate  ̒ʁ  ̋Ȳɳɟ ʢ̋ȵ̋initialState  ˌʰɄɛʤɂ Ȳɳᾒήɂʺ ᵷɱʖɾɇ ɄʶɄʱʎʁʺ ɑˈȼɂɭɕɇᶗɂ ɑʬˈʚʤɂ

condition  ́ɕ̍ʬɵɂ ṔḘʫɂɰɄɇ ʨʠɹ ˂Ịʍ ɑʬ̍ʙ ʨɋʚɕɶɔ ɑʤɂɬ rʍ ɐɰɄɋʍ ̒ʁʺvalue ʨʬʎɈ ɱʬɕɵɂ ʄɱɺʤɂ ʮɄʞʺ ᵷLoop  ʮɂ ˂Ỉȹ

 ɑʬˈʙ ʨɾɓvalue  ʳʫ ʨʙȵ3  ˃̋Ʉɶɔ ˃ȵ2 Ȳɳᾒήɂʺ ᵷ ̱☿ ɐɬɄ̂ɳʤɂ ɰɂɭʚʫ ɐɰɄɋʍ ɝʤɄɛʤɂvalue  ɭɥɂʺ ɰɂɭʚʬɇ ɂɬɂɬɳɓ ɄʶɄʱʦʎɟʺ

Ʉɦʤɂ Ɇɱʂɇ Ʉɦʬʙ ɻɄɦʦʬʍ ˃ɯʤɂ ʨʞ̋ ɑɟɰɄᾟήɂ ɑɡ̍ɖɦʤɄɇ ʭʟɦɕʤɂ̋ ɏʍᶚɕʤɂ ̒ʁ Ṕḛɩɜɂ̋ ʏɈɂɱʤɂ Ȳɳᾒήɂ̋ ᵷɑ˄ɂɭɋʤɂ ̱☿ ˃ȵ ɐɱʫ ʨʞ ɣɓ

 ˍ☿1000. 

 ˉɦɜɕɵɂ ̒ʤ ʨɥɂɱʫ ɘᶚɛɇ ɱʬɓ ʔ̒ɵ ɑʬ̍ʙ ʨʞ ʮɂ ʋɥᶚɓ ʔ̒ɵ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡʤɯʤ ɑʎɈɄɕʫ ɄʱʤʺɄɥ ʻʤʺ ᵷɑˈȼɂɭɕɇᶗɂ ɑʬˈʚʤɂ Ʉʱ

 ʔɄʚ˄ȹ ʄɱɹ ʳʫ ɭʝȶɕɓ ʭə ʳʫʺ ɱʖɽ ʵɯʶ ɄʱɕʤɄɥ ˍ☿ ˍỘʺ ɑˈȼɂɭɕɇᶗɂ ɑʬˈʚʤɂ ɯɩȶɓ ɑ˄ɂɭɋʤɂ ˍ☿ Ʉẛẃɂ ɭɡʱɵ ɑʤɂɭʤɂ ʵɯʶ Ṕḛɵ

 ɂɯʶLoop  ʳʫ ɱʒɽɂ ɱʖɾʤɂ ʮɂ ɭɡɕɵʺ3  Ɇɱʁ ̒ʁ  ̱̋ạʫṔḗʤɂ ɱʆɶʤɂ ɭɡɕɵ̋ Ṕḛɩɜɂ Ȳɳᾒήɂ ˂Ỉȹ ɑɡ̍ɖɦʤɂ ɻɯʁ ɰɱʬɓ ʭə rʫ̋

ɡˈɖʱʤɂ ˍ☿ ɑ1000  ɑʬ̍ʙ ɭ̂ɳ
ᴲ
ɓ ʭə rʫ̋ ᵷɱʖɽ ʮ̒ʠɕɵ ɑɡ̍ɖɦʤɂ ɑʤɄᾚήɂ ɑʎ̍ɋʆɉ̋value  ɒɂ̒ʆᾟήɂ ɷʖʯ ɭ̍ʎ

ᴲ
ɔ̋ ᵷɭɥɂ̒ɇ

 ɑɡ̍ɖɦʤɂ ʮ̒ʠɕɵ̋1000  ʮᶟ)1000  ˃̋Ʉɶ˅ ɭɥɂ̋ Ɇɱʁ1000 J ɑʬ̍ʙ ɭ̂ɳ
ᴲ
ɓ ʭə rʫ̋ (value ɭɥɂʻɇ  ʹɕʬˈʙ ɧɋɾɕʕ2 

 ɑɡ̍ɖɦʤɂ ʮ̒ʠɕɵ̋ ɒɂ̒ʆᾟήɂ ɷʖʯ ɭ̍ʎɔ̋2000 ɭ̂ɳ
ᴲ
ɓ ʭə rʫ̋ ᵷvalue ʕ ɭɥɂʻɇ ʹɕʬˈʙ ɧɋɾɕ3  ˂Ỉȹ Ʉʸʤʻɽʺ ʳʍ Ʉʱʶ ʳʟʤʺ

https://rxjs.dev/api/index/function/generate


 

̸̹̀ 

 ʭˈʚʕ ʛʚɦɓ ʄɱɺʤɂ ʮɂ ɭɡɕɵ ʄɱɺʤɂ Ȳɳɟvalue  ʳʫ ɱʒɽɂ ɗɶˉʤ3  ʳʫ ɞɱɪɓ ʡʤɯʤ ᵷɄẛẄʺɄɶɔ ɄʬʯɂʺLoop ʨɵɱ
ᴲ
ɓ̋ ᵷ

 ʨʠɹ ˂Ịʍ ɣȼɄɕʱʤɂObservable  ʨʬʎɔʺcomplete .Ʉʸʤ 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ɭˈʝȶɕʤʺ 

 

.ʏʙʻɕʫ ʻʶ Ʉʬʝ ɑɡˈɖʱʤɂ ʋɥᶚʯ 

˄ɂʺ rʍ ȲɄɦʒɕɵᶗɂ ʏ̍ʆɕɶh 
ᴮ
ɄʂresultSelector:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  generate  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.sc ss' ],  

})  

export  class  AppComponent {  

  ngOnInit () :  void  {  

    const  result  = generate ({  

      initialState:  0,  

      condition :  ( value )  => value  < 3,  

      iterate :  ( value )  => value ++,  

    });  

 

    result. subscribe ({  

      next :  ( value )  => console. log ( valu e),  

      error :  ( error )  => console. log ( error ),  

      complete :  ()  => console. log ( 'complete!' ),  

    });  

  }  

}  
 

:̱ỈɄɕʤɄʞ ᵷɑɡ̍ɖɦʤɂ ʮ̒ʠɓ̋ 



 

̸̷̺ 

 

2-19- throwError(): 

 ɑɋɕʟʫ Ʉʱʤ Ʉʸʫɭʚɓ ὃỮʤɂ ȲɄʆɩᶟɂ ɑᾒήɄʎʫ ʢɂʺɬ ʳʫ ˍỘʺRxjs ̱☿ ȶʆɩ ˃ȵ ɬ̒ɟ̋ ɑʤɄɥ ̱☿ r̂ɰ̒ʆʬʦʤ ɧ̍ɖɓ ɝ̍ɥ ᵷstream 

) ɒɄʯɄˈɋʤɂObservable ʨʠɹ ˂Ịʍ ȶʆᾟήɂ ɂɯʸʤ ɑᾒήɄʎʫ ʨʬʎʰ ʮɂ (Observable ȲɄɺʰȺɇ ʪʻʚɓ Ʉẛẃɂ ὂỰʎʬɇ ᵷObservable 

 ɭ˄ɭɟ ̱☿ ɑʤɄɵɱʤɂ ɻɯʁ ʨɋʚɕɶh ʭə rʫ̋ ᵷᾢήɂ... ̋ ȶʆᾟήɂ ɑʤɄɵɰ̋ ȶʆᾟήɂ ʌ̒ʯ ɰɱʬʯ ʮɂ ʏ̍ʆɕɶh ́ʚ̂ɱʅ rʍ̋Subscriber 

.ʪɭɪɕɶʬʦʤ Ʉʸʁɱʎʰʺ 

 ́ʤ ʨʬʍ ʭɓ ʨʠɺʤɂ ɂɯʁ rʟʤ̋ ʇʚʕ ȶʆᾟήɂ ɑʤɄɵɰ ʨɋʚɕɶɔ ɑʤɂɭʤɂ ɻɯʁ ɗʯɄʞ 
ᴮ
ɄʚɇɄɵ̋deprecate  ɑʤɂɬ ʨɋʚɕɶɔ ɗɦɋɽȵʺ

 ὂḒɶ
ᴲ
ɔ) ṔḘʫɂɰɄɇ ʨʠɹ ˂ỊʍErrors Factory (ʛˆɱʅ ʳʍʺ .ɭ̂ɱ

ᴲ
ʯ Ʉʬʖ̍ʝ ȲɄʆɩɜɂ ɑᾒήɄʎʫ ʏ̍ʆɕɶh ɑʤɂɭʤɂ ɻɯʁ 

 ʢɄɵɰȺɇ ʪ̒ʚɓ Ʉẛẃɂ ɄʬʝObservable  ʨʠʤ ɭ˄ɭɟSubscription  ʭʙɰ ̋ɂ ȶʆᾟήɂ ɑʤɄɵɰ ɷʖʯ) ʭ̍ʚʤɂ ɷʖʯ ɗʯɄʞ ̒ʤ̋ ᵷɭ˄ɭɟ

 ᵷ(ᾢήɂ... ʺɂ ȶʆᾟήɂ Ʉẛẃɂ ˃ȵUnicast Observable. 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ ) ɰɭɾᶽɂthrowError -RxJS .ʇˈɶɌʤɂ ʨ˄ɭʎɕʤɂ ʃʎɈ ʏʫ ( 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  throwError  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.compone nt.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

 

  ngOnInit () :  void  {  

    let  errorCount  = 0;  

 

    const  errorWithTimestamp$  = throwError (()  => {  

      const  error :  any = new Error ( `This  is  error  number ${++errorCount } ` );  

      error.info  = 'Error  for  Testing' ;  

      error.timestamp  = Date . now();  

      return  error;  

    });  

 

    const  subscription1  = errorWithTimestamp$;  

https://rxjs.dev/api/index/function/throwError


 

̸̸̺ 

    subscription1. subscribe ({  

      error :  ( err )  => console. log ( err .timestamp,  err .message,  err .info),  

    });  

 

    const  subscription2  = errorWithTimestamp$;  

    subscription2. subscribe ({  

      error :  ( err )  => console. log ( err .timestamp,  err .message,  err .info),  

    });  

  }  

 

}  

 
 

ʯ̋ ʨʠɹ Ʉʯɬɭɥ Ʉyʦɩɂɭɉ̋ ṔḘʫɂɰɄɋʝ ̓ɱɩȵ ɑʤɂɬ Ʉyʤ Ʉʯɰɱʫ̋ ɑʤɂɭʤɂ ɻɯʁ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚʯɭʁ̂ɱ
ᴲ
ʯ ὃỮʤɂ ɒɄʯɄ̍ɋʤɂ ʃʎɊ̋ ʌ̒ Ʉ

 ʨʞ ˍ☿ ʭə ʳʫʺ ᵷȶʆᾟήɂ ɂɯʶ ʳʍsubscription  ʨʬʎɈ ʪʻʚɓ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ ɘɭɦ˄ ɭ˄ɭɟemit AʤObservable .ɭ˄ɭɟ 

:ɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 

 
ᴲ
ɔ Ʉʬʯɂ̋ ɑʚ̂ɱʆʤɂ ɻɯẛẀ Ʉyʫɂɭɪɕɵɂ ʭɕ˄ ᶗ ɐɬɄʎʤɂ ̱☿ ɑʤɂɭʤɂ ɻɯʁ ʮɂ ̱Ộ̋ ɑʬyʫ ɑʆʚɦʤ ɐɰɄɹᶗɂ ɏɡ̂̋ ʢɂʺɬ ʏʫ ʪɭɪɕɶpipe 

 ˍ☿ ȶʆᾟήɂ ʗɺɖʟʯ ɝˈɦɇ ᵷʢɂʺɭʤɂ ʵɯʶ ʳʫ ˌʰɄɛʤɂ ʭɶʚʤɂ ˍ☿ Ʉẛṧʍ ʭʦʠɕʯ ʔʻɵ ὃỮʤɂʺStream  ɑʱˈʎʫ ʢɂʺɬ ʛˆɱʅ ʳʍ ɒɄʯɄˈɋʤɂ

.ȶʆᾟήɂ ɂɯʁ ɑᾒήɄʎʑ ɑʤɂɭʤɂ ɻɯʁ ʪɭɪɕɶh ʭə rʫ̋ 
ᴮ
Ʉʚɥᶗ Ʉyʤ ʘɱʆɕ̡ɵ 

 ɑɋɕʟᶽ ὃḒɵɱʤɂ ʏʙʻᶽɂ ᾝὝʱ˄ ʡʤɯʤRxjs Ɉ ɑᾒήɄʎʫ Ʉʱ˄ɭʤ ʮɄʞ ɑʤɄɥ ˍ☿ ʹʯɄɇʇʚʕ ɑʤɄɵɰ ʨɵɱ
ᴲ
ʯ ʮɂ ɭ̂ɱʯ ʮȶʞ ᵷȶʆᾟήɂ ̱☿ ɑʆ̍ɶ ᵷ

 ɑ˄ɭˈʦʚɕʤɂ ɑʚˆɱʆʤɂ ʪɭɪɕɶʰ Ʉʶɭʱʎʕthrow new Error()  ȲɄɺhȺɇ ɑʒʤɄɋʑɂ rʫ 
ᴮ
ᶗɭɇObservable  ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇ ɭ˄ɭɟ

throwError :ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ ᵷȶʆᾟίʤ ɑʆˈɶɈ ɑᾒήɄʎʬɇ ʪʻʚʯ ˌʠʤ 

 



 

̸̺̹ 

 

2-20- onErrorResumeNext(): 

ʶʺ ɑʤɂɭʤɂ rʍ ʘɱʖɓ rʟʤ̋ ȲɄʆɩɜɂ ɑᾒήɄʎʫ ʢɂ̋ɬ rʫ 
ᴮ
Ʉʂ˄ɂ ɻɯthrowError  ʗʙʻɓ ᶗ ɄẛẃɄɇStream  ὂḒɶ˅ Ʉʫ ʺɂ ɒɄʯɄˈɋʤɂ

Observable ᴬʤɂ ˂Ỉȹ ʨʚɕʲɓ ɄʬʯɂʺObservable .ʵɬʻɟʺ ʢɄɥ ˍ☿ ˍỈɄɕʤɂ 

 rʫ ɬɭʍ ʨɋʚɕɶɔ ɑʤɂɭʤɂ ɻɯʁ ʮɂ ʢ̒ʚʯ ʛʦʆɦʑɂ ɂɯʁ rʫ̋Observables ɥ ̱☿ ʭə rʫ̋ ɒɂṔḘʫɂɰɄɇ ʨʠɹ ˂Ịʍ ʺɂ ȶʆɩ ɬʻɟʺ ʢɄ

 ʢɄʬɕʝɂɭɥȵ Observables ᴬʤɂ ˂Ỉɂ ʨʚɕʲɓ ɄẛẃȺʕObservable  ʏˈʬɟ ʳʫ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ɂɯʟʶʺ ʹˈʦ˄ ˃ɯʤɂObservables  
ᴲ
ɂʑ ɐɰɱʬ

 ˃ȵ ɬʻɟʺ ʢɄɥ ˍ☿ʺ ᵷɄʸʤObservable  ́ʤ ʨʬʎ˅ ʭʤ ˃ȵ ʭɕʟ˄ ʭɕ˄ ʭʤ 
ᴮ
Ʉʂ˄ɂ̋ ȶʆɩ ˃ȵ ́̍ʕ ɘɭɦ˄ ʭʤcomplete  ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ

ᴬʦʤ ʨʚɕʲɓ ʳʤObservable .ʨʬɕʝɂ ̋ɂ ȶʆɩ Ʉʫɂ ̒ʁ ́ʤɄʚɕʯɂ ʄ̋ɱɹ rʫ ʮɜ ᵷ́̍ʦ˄ ˃ɯʤɂ 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ˌʆʎʱʤ ɧˈʁʻɕʤʺ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  Observable,  onErrorResumeNext  }  from  'rxjs' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './ app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  //  tslint:disable - next - line:  use- lifecycle - interface  

  ngOnInit () :  void  {  

    const  obs1 = new Observable (( observer )  => {  

      observer . next ( 1);  

      observer . next ( 2);  

      observer . complete ();  

      observer . next ( 3);  

    });  

    const  obs2 = new Observable (( observer )  => {  

      observer . next ( 'A' );  

      observer . error ( 'error' );  

      observer . next ( 'B' );  

      observer . next ( 'C' );  



 

̸̺̺ 

    });  

    const  obs3 = new Observable (( observer )  => {  

      observer . next ( 'Faisal' );  

      observer . next ( 'Fahd' );  

      observer . next ( 'Saad' );  

    });  

    const  obs4 = new Observable (( observer )  => {  

      observer . next ( 111);  

      observer . next ( 222);  

      observer . next ( 333);  

 observer . error ( 'Errors ' );  

    });  

    onErrorResumeNext (obs1,  obs2,  obs3,  obs4). subscribe (( value )  => {  

      console. log ( value );  

    });  

  }  

}  

 
 

 ʮɂ ʋɥᶚʯobs1  ʨʬʍemit  ˌʰɄɛʤɂ Ʉʫɂ ᵷʨʬɕʝȵ ʭə ʮḛɕʬˈʚʤobs2  ʨʬʍemit  ʨʬʍ ʭə ɐɭɥɂʺ ɑʬˈʚʤerror  ɝʤɄɛʤɂ Ʉʫɂobs3 

 ʨʬʍemit  ʨʬʎ˅ ʺɂ ʨʬɕʟ˄ ʭʤ ʳʟʤʺ ʭˈʚʤɂ ʏˈʬᾒήerror ʏɈɂɱʤɂʺ obs4  ʨʬʍemit  ʨʬʍ ʭə ʹɇ ɑɽɄᾟήɂ ʭˈʚʦʤerrorᵷ  
ᴮ
ɂṔḛɩȵ̋

 ʵɯʶ ʏˈʬɟ ɱˆɱʬɕɇ ɄʱʬʙObservables ɭʤɂ ˂Ỉȹ ɑʤɂonErrorResumeNext ɭʶɄɺʲʤ ʮᶝɂ Ʉʬɓ ᵷɑɡˈɖʱʤɂ ᵷɧʖɾɕᶽɂ ˍ☿ :ˍỈɄɕʤɄʞ 

 

 rʫ ʮḛɕʬ̍ʙ ̋ɂ ɐȲɂɱʚɇ ɑʤɂɭʤɂ ɻɯʁ ɗʫɄʙ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ Ʉʬʝobs1  ʭˈʚʤɂ ɑˈʚɇ ȵɱʚɓ ʭʤ ɗʦʬɕʝɂ Ʉẛẃɂ ɒɭɟʺ Ʉʫɭʱʍʺ

 ˂Ỉȹ ɗʦʚɕʯɂ Ʉʬʯɂʺobs2  ˂Ỉȹ ɗʦʚɕʯɂ ȶʆɩ ɒɭɟʺ Ʉʫɭʱʍʺ ʹʱʫ ɐɭɥɂʺ ɑʬˈʙ ɐȲɂɱʚɇ ɗʫɄʙʺobs3  ʭˈʚʤɂ ʏˈʬɟ ɐȲɂɱʚɇ ɗʫɄʙʺ

 ˂Ỉȹ ʨʚɕʲɓ ʭʤ ʳʟʤʺobs4  ʮᶟobs3  ɒɄʯɄ̍ɇ ɂɱʚʯ Ʉɦʝ 
ᴮ
ᶚɛʫ ɑʤɄɥ ̱☿ ɑʤɂɭʤɂ ɻɯʁ rʫ ɭ̍ʖɕɶh̋ ᵷȶʆɩ ́̍ʕ ɘɭɦ˄ ̋ɂ ʨʬɕʟ˄ ʭʤ

 ɰɭɾʫ ʳʫ Ṕḙʝȵ ʳʫsource  rʫ Ṕḙʝȵ rʫ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ɯɩȶʯ̋ ɷʚʆʤɂ ɒɄʯɄ̍ɇ ́̍ʕ ʀɱʎh ʏʙ̒ʫ Ʉɦ˄ɭʤ 
ᴮ
ᶚɛʫAPI ̱☿ ɭ̂ɱ

ᴲ
ʯ̋ ᵷ

ɩ ɬʻɟʺ ɑʤɄɥȵ ˍ☿ ȶʆ ɭɥAPI  ʳʫ ɷʚʆʤɂ ɒɄʯɄˈɇ ɐȲɂɱʚɇ ʪʻʚ˄ ʮɂAPI ʢɄɛʬʝ ɂɯʁ 
ᴮ
Ʉʎɋʅ ᵷɄɦ˄ɭʤ ʏʙ̒ʑɂ ʨʆʎɕ˄ ᶗ ɝ̍ɦɇ ̱ỈɄɕʤɂ 

.ɞɄ̍ɕɥᶗɂ ɏɶɦɇ ɐṔḛɛʝ ɒɄʫɂɭɪɕɵɂ ʡʤɄɦʁ ʮ̒ʠ˄ ɭʙ rʟʤ̋ 
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3- Pipeable Operators: 

 ʢɂʺɬ ɏʦʑȵ ʳʍ ʛɇɄɶʤɂ ʭɶʚʤɂ ˍ☿ Ʉʱʬʦʠɓ ɄʫɭʎɈStatic  ̒ ɵ ᵷɑʦɛʫᶟɂ Ɇɱʁʺ ɧˈʁʻɕʤɂʺ ɤɱɺʤɂ ʏʫ Ȳɳᾒήɂ ɂɯʶ ˍ☿ ʭʦʠɕʯ ʔ

 ʢɂʺɬ ˍỘʺ ʢɂʺɭʤɂ ʵɯʶ ʳʫ ˌʰɄɛʤɂ ʭɶʚʤɂ ʳʍpipe ɑʦʬʟʫ ˍỘ ʢɂʺɭʤɂ ʵɯʶ ʏˈʬɡʕ ɄẛṥʚɇɄɵ ʳʍ ɑˈʬʶȵ ʨʚɓ ᶗ ʢɂʺɭʤɂ ʵɯʶʺ ᵷ

 ɏɵɄɦɓ ὃỮʤɂ ɒɄʯɄ̍ɋʦʤ ʢ̒ɽ̒ʦʤ ʢɂ̋ɭʤɂ ɻɯʁ ʏ̍ʬɟ ʮḛɇ ɣʫɭʤɂ̋ ɞɳʑɂ ˂Ỉȹ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ɞɄɕɦɓ ɭʚʕ ʃʎɋʤɂ Ʉyʂʎɋʤ

.ʡɟɄˈɕɥɂ 

ɑʖˈʉʺ ɑˈɥɄʯ ʳʫ Ʉʫȵ  ʢɂʺɬpipe  ɑʤɂɬ ˍ☿ ʨɶʦɶɖʫ ʺɂ ʏɈɄɕɕʫ ʨʠɺɈ Ʉʎˈʬɟ Ʉʸʎʬɟ ʭɕ˄ ʢɂʺɬ ὃ♫ʕpipe ʭʟɦɕʤɂʺ ɏʍᶚɕʤ ᵷ

 ʨʠɹ ˂Ịʍ Ʉʱʤ ɑʫɬɄʚʤɂ ɒɄʯɄˈɋʤɂ ˍ☿Observable  Ʉʸʤ ʨʬʎʰ ᶗ ʨɋʙsubscription  
ᴮ
ɂɭ̍ɟ ɑʆʚɦʤɂ ɻɯʁ ˂Ỉȹ ɻɄɋɖʯᶗɂ ȲɄɟɱʤɂ̋

 ʢɂʺɬ ɑʬʸʬʕpipe  ʨʬʍ ʭɕ˄ ɄʫɭʎɈ ɘɭɦɓemit ʍ ʭɕ˄ ʮɂ ʨɋʙʺ ʭˈʚʦʤ Ʉʸʤ ʨʬsubscription.ʇɵʻʤɂ ˍ☿ ɑʱˈʎʫ ɑʚʆʱʫ ˍ☿ ᵷ 

 ʏ̍ʆɕɶh 
ᴮ
Ʉʂ˄ɂ̋ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ˂Ịʍ ʨ˄ɭʎɕʤɂ Ʉẛṧʫ ɐṔḛɛʝ ɒɂɰɄ̍ɩ ʪɭʚɓ ὃ♫ʕ ʢɂ̋ɭʤɂ ɻɯʁ Ʉɦʤ ́ʫɭʚɓ ˃ɯʤɂ Ʉʫ ɑ̍ɥɄʯ rʫ Ʉʫɂ

 ʳʫ Ṕḙʝɂ ˍ☿ Ʉʸɡʫɬ ʺɂ ɄẛṨʦʍ ɑˈɇɄɶᾚήɂ ɒɄˈʦʬʎʤɂ Ȳɂɱɟɂʺ ɒɄʯɄˈɋʤɂ ɐṔḘʦʕʺ ɑˈʖɾɓObservable Ʉˈɋʤɂ ʵɯʶ ɗʯɄʞ ɂɮȹ ɒɄʯ

 ɰɬɄɾᶽɂ ɐɬɭʎɕʫsources  ʨ̂̒ɦɓ ʏ̍ʆɕɶh 
ᴮ
Ʉʂ˄ɂ̋Observable  ʳʫMulticast  ˂ỈȹUnicast  ʏ̍ʆɕɶh̋ ᵷ

ᴮ
Ʉʂ˄ɂ ɷʟʎʤɂ̋

 ʳʫ ʨˆʻɦɕʤɂHot Observable  ˂ỈȹCold Observable  ʏʫ ʨʫɄʎɕʤɂ ʏ̍ʆɕɶh ɑʬyʑɂ ɰ̒ʫɜɂ rʫ̋ ᵷɧ̍ᾚὛ ɷʟʎʤɂ̋

Observables  ὂḒɶ˅ Ʉʫ ʺȵ ɑʦɩɂɭɕᶽɂHigher Order Observable Ṕḛɛʟʤɂ ɄʶṔḛʑʺ ᵷ r̂ɰ̒ʆʬʝ ɄʯɭʍɄɶ
ᴲ
ɔ ὃỮʤɂ ɰ̒ʫɜɂ rʫ

.ɄʱɟɄˈɕɥɂ ὃửʦ˄ Ʉʬɇ ɒɄʯɄˈɋʤɄɇ ɏʍᶚɕʤɂʺ ʭʟɦɕʤɄɇ 

 ɑˈɶˉȼɱʤɂ ɑʤɂɭʤɂ ɏɕʟʯ ɝˈɥ ʇˈɶɈ ʪɄʍ ʨʠɺɈ Ʉʸʫɂɭɪɕɵɂ ɑʚˆɱʅʺpipe  ɑʤɂɬ ʨʞʺ ʢɂʺɭʤɂ ʵɯʶ ɑʕɄʁȺɇ ȵɭɋʯ ʮḛɵʻʙ ʮḛɉʺ

 ʨʬʎɔ ɄẛẀ ɑɽɄᾟήɂ ɒɂȲɂɱɟᶡɂ ʳʫ ὃ♫ɕʲɓreturn ɂ ɑʤɂɭʤ ɒɄʯɄˈɋʦʤʠʤ ʮɂ Ʉʬʝʺ ᵷʢɂʺɭʤɂ ʏˈʬɟ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ɂɯʟʶʺ ɄẛṨʦɓ ὃỮʤ ʨ

.Ʉẛṧʫ ɐɭȼɄʖʤɂʺ ɑʖˈʉʻʤɄɇ ʗʦɕɪɓʺ ʪɂɭɪɕɵᶗɂ ɑʚˆɱʆɇ ɄẛṤʦʑȵ ʹɇɄɺɖɓ ʪɄʍ ʨʠɺɈ ʳʟʤʺ ɄẛṥɇɄɕʟʤ ɑʱˈʎʫ ɑʚˆɱʅ ɑʤɂɬ 

 ʢɂʺɬ ʪɂɭɪɕɵɂ ɑʚˆɱʅ ʨˈɛʬɓ ʏˈʆɕɶʰʺpipe  ʏʫObserver ̋Subscriber :ˍỈɄɕʤɂ ʨʠɺʤɂ ʢᶚɩ ʳʫ 

 

ɥɄʯ ʳʫʺ:ɑˈʤɄɕʤɂ ɑʚˆɱʆʤɄɇ ʭɕɕʕ ʢɂʺɭʤɂ ʵɯʸʤ ȲɄʍɭɕɵᶗɂ ɑˈ 

import {á, name of operator, áetc.} from "rxjs";   

import {á, name of operator, áetc.} from "rxjs/operators";  

 

X = of(1, 2, 3, 4, 5)  

X.pipe (  

operator1,  

operator2,  

éetc. 

)  

X.subscribe({  

next:é.. 

error: é.. 

complete: é.. 

})  
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 ʢɂ̋ɬ ʪɭɪɕɶh ʮɂ rʟʬʫ ́ʯɂ ɐɰɄɹɟɂ ɏɡ˄ 
ᴮ
ɂṔḛɩȵ̋static  ʢɂʺɬ ʨɩɂɭɇpipe ɕʦʙ Ʉᶽ ɭˈʝȶɓ ʻʶʺ ᵷɧˈᾚὛ ɷʟʎʤɂʺ ɑɇɂɭɇ ˍ☿ ʹ

 ɭʱʍ ὃỰʎ˅ ᶗ ὂỰʎʬɇ ᵷɑʦɾʖʱʫ ɗɶˉʤʺ ʃʎɋʤɂ Ʉʸʂʎɋʤ ɑʦʬʟʫ ɑʚˈʚᾚήɂ ˍ☿ ˍỘ ʢɂʺɭʤɂ ʏˈʬɟ ʮɂ ʢɂʺɭʤɂ ʵɯʶ ʳʍ ˌʫᶚʝ

 ʢɂʺɭʤ Ʉʱʫɂɭɪɕɵɂpipe  ʢɂʺɬ ʳʍ ὃỰʒɕɶʰ ʮɂstatic. 

ʁʻɕʤɂʺ ɤɱɺʤɄɇ ʢɂʺɭʤɂ ʵɯʶ ɏʦʑȵ ʀɱʎɕɶʰ ʔʻɵʺɄʸʂʎɈ ʏʫ ɑẛẀɄɺɖᶽɂ ʢɂʺɭʤɂ ʏˈʬɡɓ ʢᶚɩ ʳʫ ɑʦɛʫᶟɂ ȲɄʆʍ ʺ ɧˈ 

ʃʎɋʤɂ ɒɄʍʻʬɡʫ ʨʠɺɈ ᵷ:ˍỈɄɕʤɄʞ  ɰɭɾᶽɂ)dev.firebaseapp.com)-RxJS Operators (rxjs -RxJS ( 

2. Filtering Operators 1. Transformation Operators 

4. Multicasting Operators 3. Join Operators 

6. Error Handling Operators 5. Utility Operators 

8. Mathematical and Aggregate Operators 7. Conditional and Boolean Operators 

  

 

3-1- Transformation Operators: 

 ʢɂ̋ɬ rʫ ɑʍ̒ʬɡʫ ʢ̋ɂ ɻɯʁpipe  ˂Ịʍ ɐɬɭʎɕʫ ɒɄˈʦʬʍ ȲɂɱɟȺɇ ʢɂʺɭʤɂ ʵɯʶ ʪʻʚɓ ɝˈɥObservable  ɒɄʯɄˈɋʤɂ ʳˆɳɪɕʝ

ʙȸʫ ʏʫ ʢɄɾɓᶗɂ ʌɄʆʚʯɂ ʢɄɥ ̱☿ 
ᴮ
ɄɕSubscriber  ɒɄʯɄ̍ɋʤɂ ɻɯʁ ʢɄɵɰɂ ɐɬɄʍȹ ʭə rʫ̋ ʛ̍ɋʆɕʤɂ ̱☿ ɒɄʯɄ̍ɋʤɂ ʀɱʎɈ ɼɄᾟήɂ

 ˂ỈȹSubscriber ʢɄɾɓᶗɂ ʌ̒ɟɰ ɭɦʍ ʳʫ Ṕḙʝȵ ɣʫɬ Ʉẛṧʫʺ ᵷObservable  ɑȼɳɡɓ ʺɂ ʃʎɋʤɂ ɄʸʂʎɈ ʏʫObservable  ʺɂ

 ˃ȵ ʳʫ ʮḛʎʫ Ȳɳɟ ʌɄʆɕʙɂObservable ɂɯʶ ɰɄɶʫ ʨˆʻɦɓ ʺɂ ᵷObservable Ʉɦ˄ɭʤ ʮ̒ʠ˄ ʮȶʞ ᵷObservable  ʪɄʙɰȵ ɏʦɡ˄

 ɂɯʶ ˍ☿ ɒɄʯɄˈɋʤɂ Ṕḛˈʒɔ ʏˈʆɕɶʲʕ ᵷʮḛʬʦʎᶽɂObservable ʭʦʎʑɂ ʭyɶ̌ɰɭɕɇ ʪ̒ʚ˄ ˃ɯʤɂ Ɇᶚʆʤɂ ɒɄʯɄ̍ɇ ɏʦɡɇ 
ᴮ
ᶚɛʫ ʪ̒ʚʯ ʮȶʞ 

 ʡʤɄʱʶ ɑʚˈʚᾚήɂ ˍ☿ ᵷɆᶚʆʤɂ ɒɄʯɄˈɇ ˂Ỉȹ ʮḛʬʦʎᶽɂ ɒɄʯɄˈɇ ʳʫ ɒɄʯɄˈɋʤɂ Ṕḛˈʒɕɇ Ʉʱʬʙ ʡʤɯɉʺ ᵷɬɭᾚᾇɂɂ Ṕḛɛʟʤɯʶ ʳʫ Ṕḛɛʟʤɂʺ ʵ

.ɑɋɕʟʑɂ ɻɯyʤ ὃḒɵɱʤɂ ʏʙ̒ʑɂ ʢᶚɩ rʫ 
ᴮ
Ʉʎ̍ʬɟ ɄẛṨʦʍ ʌᶚʅᶗɂ ʏ̍ʆɕɶɔ ὃỮʤɂ̋ ʢɂ̋ɭʤɂ 

 ʀɱʎɕɶʰ ʔʻɵ ʳʟʤʺ ᵷɑʍʻʬᾒᾇɂ ɂɯʶ ˂Ỉȹ ὃḒɕʲɓ ὃỮʤɂ ʢɂʺɭʤɂ ʵɯʶ ʏˈʬɟ ʀɱʍ ɑɉʻʎɾʤɂ ʳʫ ʢɄᾚήɂ ɑʎˈɋʆɉʺ ɏɡɓʺ ᵷɄẛṤʦʑȵ

 ʨʬʍ ɰɄʅɂ ̩ʫɭɪɕɶʫ ˂Ịʍ ɏɡ˄ ὃỮʤɂ̋ ʢɂ̋ɭʤɂ ɻɯʁ ʭʁɂ ́ʯɂ ɐɰɄɹɟɂAngular  ʢɂʺɬ ˍỘ ɄẛẃɄʚɓɂMapping ̋Higher Order 

Mapping  ɑˈʬʶᶟɄɇ ɄʶɭʎɈ ˌɔȶɓʺscan ̋groupBy ̋toArray ̋pairwise ʢɂʺɭʤɂ ˍ♀Ʉɇ Ʉʫɂ ᵷ Ʉʸʤ ɄʱɟɄˈɕɥɂ ʳʟʤʺ ɑʬʸʫ ὃ♫ʕ

 ˃ɰ̒ʆʬʝAngular ʡʤɯʤ ʢɂ̋ɭʤɂ ɻɯʁ ɏʦʑȶɇ ʌᶚʅɂ ˂Ịʍ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʮ̒ʠɓ ̩ʠʤ ɄẛṨʦʍ ɑʦɛʫɜɂ ɒɬɰ̋ȵ̋ Ʉẛṥɥɱɹ ʡʤɯʤ ʨ̍ʦʙ 

.ʡʦʬʍ ̱☿ Ʉyʤ ɞɄɕɦɓ ɭʙ ʡʯɜ Ʉyʬyʕ ʢ̋Ʉɦɓ̋ ɄẛṨʦʍ ʏʦʆɓ ʮɂ Ṕḛʁ ᶗ 

3-1-1- map()/mapTo() Operators: 

ɇ ȵɭɋʯ ʔʻɵ ɑʤɂɭʤɄmap  ˍỘʺ ᵷɑ˄ɂɭɋʤɂ ˍ☿ ɑʤɂɭʤɄɇ Ʉʫ 
ᴮ
Ʉʍ̒ʯ ́ẛẀɄɺʫmap ʳʬʁ ɐɬʻɟʻᶽɂ  ɄʕɄᾒήɄɇ ɑɽɄᾟήɂ ɒɄʕʻʖɾᶽɂ

 ʢɄɋʚɕɵɄɇ ʪʻʚɓ ɝˈɥ ᵷɗɌˆɱʟɵ ̒ʁ  ̋ʨɩɭƎʫObservable )Stream of Data ɭ̍ʎ
ᴲ
ɔ ʭə rʫ̋ (Observable  Ȳɂʻɵ ɱɩȳ

.ʨʫɄʞ ʨʠɺɈ ̋ɂ ̩Ƚɳɟ ʨʠɺɈ ʭ̍ʚʤɂ ɻɯʁ Ṕḛ̍ʒɕɇ ʪ̒ʚ˄ ̋ɂ ʭ̍ʚʤɂ ɷʖʯ ˂Ịʍ ˃̒ɕɦ˄ 

 ʢɂʺɬ ʭʶȵ ʳʫ ɑʤɂɭʤɂ ʵɯʶ Ṕḗɕʎɔʺpipe  ɑɋɕʟʫ ʭʦʎɔ ɭ̂ɱƎ˄ ɰ̒ʆʫ ˃ȵ Ʉʁɭ̍ɡƎ˄ ʮɂ ɏɡ˄ ὃỮʤɂ̋ 
ᴮ
Ʉʫɂɭɪɕɵɂ ɄʁṔḙʝȵ̋Rxjs. 

https://rxjs-dev.firebaseapp.com/guide/operators
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 ˍ☿ ʨ˄ɭʎɕʤ ɑʤɂɭʤɂ ʵɯʶ ʪɂɭɪɕɵɂ ʭɕ˄ ɐɬɄʎʤɂ ˍ☿ʺᴬʤɂ ʭˈʙObservable ʤAɂ ɂɯʁ rʫ ʮḛʎƎʫ Ȳɳɟ ʌɄʆɕʙɂ Ȳɂ̒ɵObservable  ʺɂ

ʤAɂ ̱☿ ɐɬ̒ɟ̒ ɂʑ ʭ̍ʚʤɂ rʍ ʗʦɕɪɓ ̓ɱɩȵ ʭ̍ʙ ʌɄɟɰɂObservable .ʨɩɭ
ᴲ
ɂʑ 

 ʭ̍ʚɇ ɏʍᶚɕʤɂ ɭ̂ɱʯ ɑʅɄɶɈ ʨʠɇ ̒ʁ ʢ̋ɜɂ ʢɄɛʑɂ̋ ᵷɑɉ̒ʎɾʤɂ ̱☿ ɞɰɭɕʯ ʭə rʫ̋ ʇ̍ɶɈ ʢɄɛʬɇ ȵɭɋɦʤ ɧ̍ʁ̒ɕʤ̋Observable 

ʍ ́̍ʦʍ ˃ɱɡʯ ɝ̍ɦɇ ʮḛʎʫᴬʤɂ Ʉʱ˄ɭʤ ʮɂ ʀɱʖʱʤ ʡʤɯʤ ᵷɄʸɶʖʯʺ ɑʬˈʚʤɂ ʏʬɟ ˍỘʺ ɑʆˈɶɈ ɑˈɇɄɶɥ ɑˈʦʬObservable :ˍỈɄɕʤɂ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.s css' ],  

})  

 

export  class  AppComponent {  

  ngOnInit () :  void  {  

    of ( 1,  2,  3,  4,  5). subscribe (console. log );  

  }  

}  

 

 ʏʬɡʯ ɝ̍ɦɇ ʭ̍ʚʤɂ ɻɯʁ Ṕḛ̍ʒɔ ˂Ỉȹ ɞɄɕɦʯ 
ᴮ
ɄʚɇɄɵ Ʉɦʦʙ Ʉʬʝ rʟʤ̋ ᵷ̱Ộ Ʉʬʝ Ʉyʁɱʍ ʭɕ̄ɵ ʭ̍ʚʤɂ ʮɂ ɭɡɦɵ ɑɡ̍ɖɦʤɂ ɄʯɭʁɄɹ ̒ʤ̋

 ˃ȵ Ʉʸɶʖʯʺ ɑʬˈʚʤɂ1 + 1 ̋2 + 2 ɯʟʶʺ.ʭˈʚʤɂ ɑˈʚɇ ɂ 

 ɑʤɂɭʤɂ ʪɭɪɕɶʰ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕ ʭˈʚʤɂ ʨ˄ɭʎɔʺ Ṕḛˈʒɔ ɭˆɱʯ Ʉʱʯȵ ɄʬɉʺmapɄʬɉʺ ᵷ  ɑʤɂɭʤɂ ʮɂmap  ʢɂʺɬ ʳʫpipe  Ʉʸʫɭɪɕɶʲʕ

 ʨɋʙsubscription  ˂Ỉȹ ʨɾɓ ʭˈʚʤɂ ˃ȵsubscriber :ˍỈɄɕʤɄʞ ᵷʨ˄ɭʎɕʤɂ ɭʎɈ ˌȽɄẛṧʤɂ ɄʸʦʠɺɈ ˍỘʺ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  of  }  from  'rxjs' ;  

import  {  map }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  ngOnInit () :  void  {  

    of ( 1,  2,  3,  4,  5)  

      . pipe (  

        map(( value :  number)  => {  

          return  value  + value ;  

        })  

      )  

      . subscribe (( value )  => console. log ( value ));  

  }  

}  
 

Observable (Stream of Data) 

Pipe Operators (map) 

Subscription 



 

̸̺̾ 

 ʋɥᶚʯ ʢɂʺɬ Ʉʱʎʁʺpipe  ɭʎɈObservable  ʨɋʙʺSubscription ˍỘʺ ɐɭɥɂʺ ɑʤɂɬ ᶗȹ ɭɟʻɓ ᶗ ʵɯʶ ɄʱɕʤɄɥ ˍ☿ʺ ᵷmap  ɝˈɥ

 ʨʬʍ ʭɓ ὃỮʤɂ ʭ̍ʚʤɂ rʍ ɐɰɄɋʍ ̒ʁ ɑʤɂɭʤɂ ɻɯẛẀ ɼɄᾟήɂ ṔḘʫɂɰɄɋʤɂ̋ ɑʤɂɬ ʨɋʚɕɶɔ ̓ɱɩɜɂ ̱Ộemit  ʳʫ ɄʸʤObservable 

 ʭɓ ʭ̍ʙ rʍ ɐɰɄɋʍ ̱Ộ ʭ̍ʚʤɂ ɻɯʁ ʮ̒ʠɓ ɭʙ̋) ɴɄɵɜɂ ʨʬʍreturn ʵɯʶʺ ᵷ(ɑʚɇɄɵ ɑʤɂɬ ʳʫ  ʏ̍ʬɟ ˂Ịʍ ɰ̋ɱʑɄɇ ɗʫɄʙ ɑʤɂɭʤɂ

 Ʉʸʤ ʨʬʎɔ ʭə ʳʫʺ Ʉʸɶʖʯʺ ɑʬˈʚʤɂ ʏʬɡɇ ʪʻʚɓ ɐɱʫ ʨʞ ˍ☿ʺ ʭˈʚʤɂreturn ɑʤɂɭʤɂ ɻɯʁ ɣɓɄʯ ʮȺʕ ̓ɱɩȵ ɑʤɂɬ ʡʤɄɦʁ ʮɄʞ ̒ʤ̋ ᵷ

 ʢɂ̋ɬ ʏ̍ʬɟ ὃ♫ɕ̡ɓ ʮɂ ˂Ỉȹ ɂɯʟʁ̋ ɑ̍ʤɄɕʤɂ ɑʤɂɭʦʤ ʨɩɭʫ ṔḗɕʎƎ˅pipe Ʉɦʦʬʍ 
ᴮ
ɂṔḛɩȵ̋ .subscribe .ʭˈʚʤɂ ʵɯʶ ȵɱʚʯ ˌʠʤ 

 ɒɂṕḛʫ ʪɂɭɪɕɵɄɇ ɑʚɇɄɶʤɂ ɱʆɵᶗɂ ɰɄɾɕɩɄɇ ʪʻʚʱʤ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʰ ʮɂ ʨɋʙʺES6:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  of  }  from  'rxjs' ;  

import  {  map }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  ngOnInit () :  void  {  

    of ( 1,  2,  3,  4,  5)  

      . pipe ( map(( value :  number)  => value  + value ))  

      . subscribe (( value )  => console. log ( value ));  

  }  

}  

 
 

 

 Ɇᶚʆʤɂ ȲɄʬɵȵ ʇʚʕ ɞɱɪɕɶh ʮɂ ɭ̂ɱ
ᴲ
ʯ Ɇᶚʆʤɂ rʫ ɑʍ̒ʬᾒᾇ ɒɄʯɄ̍ɋʤɂ rʫ ɑʍ̒ʬɡʫ Ʉɦ˄ɭʤ ʮɂ ʀɱʖɦʤ ̱ỈɄɕʤɂ ʢɄɛʑɂ ̱☿ Ʉʫɂ

:ˍỈɄɕʤɄʞ ᵷɒɄʯɄˈɋʤɂ ɑˈʚɇ ʨʶɄɡɕʯʺ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  from,  of  }  from  'rxjs' ;  

import  {  map }  from  ' rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  



 

̸̺̿ 

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  private  students  = from ([  

    {  id:  1,  name: 'ahmad' ,  city:  'Riyadh' ,  mobile:  5555555555 },  

    {  id:  2,  name: 'saad' ,  city:  'Dammam',  mobile:  5555444555 },  

    {  id:  3,  name: 'khalid' ,  city:  'Jeddah' ,  mobile:  5555555111 },  

    {  id:  4,  name: 'bader' ,  city:  'Makkah' ,  mobile:  5500005555 },  

    {  id:  5,  name: 'ali' ,  city:  'ALKhobar' ,  mobile:  5555558888 },  

  ]);  

  ngOnInit () :  void  {  

    this .students  

      . pipe ( map(( students :  {  name:  string  })  => students .name))  

      . subscribe (console. log );  

  }  

}  

 
 

 

 Ʉʱʦɋʚɕɵɂ ʋɥᶚʯObservable  ɑʤɂɭʤɂ Ʉɦʫɭɪɕɵɂ ʭə rʫ̋ ɒɄʯɄ̍ɋʤɂ rʫ ɑʍ̒ʬɡʫ ˂Ịʍ ˃̒ɕɦ˄map  ʇʚʕ ȵɱʚʯ ˌʠʤ ʭɵᶗɂ

.ɏʤɄʅ ʨʠɇ ɼɄᾟήɂ 

ɱɩᶝɂ ʢɄɛᶽɂ Ʉʫɂ ɑʤɂɭʤɂ Ʉɦʫɭɪɕɵɂ ʛɇɄɶʤɂ ʢɄɛʑɂ ̱☿ ᵷ
ᴮ
ᶚ̍ʦʙ ɑʍɱᾒήɂ ɭ˄ṕḚʤ ᵷfrom  ʪʻʚɓ ɑʤɂɭʤɂ ʵɯʶ ʮɂ ʪʻʦʎʫ ʻʶ ɄʬʝʺɈ ʨʬʎ

flatting ʻʤ ɂɮɄʫ ʳʟʤʺ ᵷɑʕʻʖɾʬʦʤ  ɑʤɂɭʤɂ Ʉʱʫɭɪɕɵɂof ˌʠʤ  ʨʬʍ ʭɓemit  ʗˈʝ ɑʤɄᾚήɂ ʵɯʶ ˌʖʕ ᵷɑʦʫɄʞ ɑʕʻʖɾʬʦʤ

 ɑʤɂɭʤɂ ʪɭɪɕɶʰmap  ɑ̍ɽɄᾟήɂ ˂Ịʍ ʢ̒ɾᾚίʤname ᵺʇʚʕ 

 ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇ ɑ˄ɂɭɋʤɂ ˍ☿ ɱʫᶗɂ ɂɯʶ ʭɕˆʺmap  ɑʤɂɭʤɂ ʪɭɪɕɶh ʭə rʫ̋ ɑʕ̒ʖɾʑɂ ˂Ịʍ ʢ̒ɾᾚίʤmap  ɑɽɄᾟήɂ

 ʌɄɟɰɂ ʨʬʍ ʭə rʫ̋ ɑʦʫɄʞ ɑʕ̒ʖɾʑɂ ɱɽɄɦʍ ɐȲɂɱʚʤ ɒɄʕ̒ʖɾʑɄɇreturn ʤί ɑˈɽɄᾟname  ʔɭʸʤɂʺ ᵷɑʕʻʖɾʫ ʨʠɹ ˂Ịʍ

ʙ Ʉʫ ˂Ịʍ ɭˈʝȶɕʤ ʢɄɛᶽɂ ɂɯʶ ʳʫ ɑʤɂɭʤɂ ʨʬʍ ʮɂ ˂Ịʍ 
ᴮ
ɄʚɇɄɵ ʨ̍map ᴬʤɄɇ ɑɽɄᾟήɂObservable  ɑʤɂɭʦʤ Ʉʫ 

ᴮ
Ʉʍ̒ʯ ɑẛẀɄɺʫ ̱Ộ

map :ˍỈɄɕʤɄʞ ᵷɒɄʕʻʖɾᶽɄɇ ɑɽɄᾟήɂ 

 СЯвapp.component.ts 



 

̸̺̀ 

 

import  {  Component }  from  '@angular/core' ;  

import  {  from,  of  }  from  'rxjs' ;  

import  {  map }  from  'rxjs/operators' ;  

 

@Component ({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

 

  public  students  = of ([  

    {  id:  1,  name: 'ahmad' ,  city:  'Riyadh' ,  mobile:  5555555555 },  

    {  id:  2,  name: 'saad ' ,  city:  'Dammam',  mobile:  5555444555 },  

    {  id:  3,  name: 'khalid' ,  city:  'Jeddah' ,  mobile:  5555555111 },  

    {  id:  4,  name: 'bader' ,  city:  'Makkah' ,  mobile:  5500005555 },  

    {  id:  5,  name: 'ali' ,  city:  'ALKhobar' ,  mobile:  5555558888 },  

  ]);  

 

  ngOnIni t () :  void  {  

    this .students  

      . pipe (  

        map(( students :  any[])  => {  

          return  students . map(( student )  => {  

            return  student .name;  

          });  

        })  

      )  

      . subscribe (console. log );  

  }  

}  

 
 

:ˍỈɄɕʤɄʞ ᵷɑɡˈɖʱʤɂʺ 



 

̸̷̻ 

 

ᶽɂ ˍ☿ʺ rʫ Ṕḙʝȵ ˂Ỉȹ Ʉɦɡɕɥɂ ɂɮȹ ɂɮɄʫ rʍ ɏ̍ɡ
ᴲ
ʯ ̱ỈɄɕʤɂ ʢɄɛmap  ɑʤɂɬ ɷʖʱɇpipeᵺ 

 ʨʞ ʏʂʯ ɑʆˈɶɈ ɑɇɄɟᶡɂʺmap ɂɰʺȲ  ʨɶʦɶɖʫ ʨʠɺɈ ̓ɱɩɜɂchain ɑʤɂɭʤ ɑʬ̍ʙ ɭ̍ʎ
ᴲ
ɔ Ʉyʦʬʍ rʫ ˂Ỉ̋ɜɂ ȲɄẛṥʯɂ ɭɦʍ ɝ̍ɦɇ ᵷ

ᴬʤɂmap ᴬʤɂ ˍỊɓ ὃỮʤɂ ɑʤɂɭʤ ʨɩɭʫ Ṕḗɕʎɔ ɑʬˈʚʤɂ ʵɯʶʺ ɄẛṨʦɓ ὃỮʤɂmap ʮɂ ᶗȹ ɂɯʟʶʺ ˂Ỉʺᶟɂ  ʏˈʬɟ ʳʫ ὃ♫ɕʲʯmaps. 

 ʀɱʎh ʮɂ ɭ̂ɱ
ᴲ
ʯ ȲɄʬɵɜɂ ɻɯʁ rʫ ʭɵɂ ɰɄ̍ɕɩɂ ɭɦʍ̋ Ɇᶚʆʤɂ ȲɄʬɵȵ ʀɱʎɔ ɑʤɭɶ̡ʫ ɑʬȼɄʙ Ʉɦ˄ɭʤ ́ʯɂ ʀɱʖɦʤ ɧ̍ʁ̒ɕʤ̋

.ɏʤɄʆʤɂ ɂɯʶ ɄẛẀ ɭɟʻ˄ ὃỮʤɂ ɑʱ˄ɭᶽɂ 

:̱ỈɄɕʤɄʞ ᵷʭ̍ʚʤɄɇ Ʉẛṣʦʫ̋ ɑʬȼɄʚʤɂ ʭ̍ʬɾɓ ̒ʁ ́ɇ ʪ̒ʚʯ ȲὃỲḴ ʢ̋ɂ ʡʤɯʤ 

 СЯвapp.component.html 

<select  (change) =" getChild ($event.target.value) " > 

  <option  ngValue ="" ></ option > 

  <option  *ngFor =" let  student  of  students  |  async " > 

    {{  student.name  }}  

  </ option > 

</ select > 

 
 

 ʗʦʫ ˍ☿ʺclass  ɂɯʸʤcomponent :ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ɏɕʟʯ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  of  }  from  'rxjs' ;  

import  {  map }  from  'rxjs/operators' ;  

export  interface  Students  {  

  id :  number;  

  name:  string ;  

  city :  string ;  

  mobile :  number;  



 

̸̸̻ 

  parentId :  number;  

}  

@Component({  

  selector:  'app - root' ,  

  templa teUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  public  students  = of ([  

    {  id:  1,  name: 'ahmad' ,  city:  'Riyadh' ,  mobile:  5555555555 },  

    {  id:  2,  name: 'saad' ,  city:  'Dammam',  mobile:  5555444555 },  

    {  id:  3,  name: 'khalid' ,  city:  'Jeddah' ,  mobile:  5555555111 },  

    {  id:  4,  name: 'bader' ,  city:  'Makkah' ,  mobile:  5500005555 },  

    {  id:  5,  name: 'ali' ,  city:  'ALKhobar' ,  mobile:  5555558888 },  

  ]);  

  getChild ( value :  string ) :  void  {  

    this .student s 

      . pipe (  

        map(( students :  Students [])  => {  

          return  students . filter (( student )  => {  

            return  student .name === value ;  

          });  

        }),  

        map(( students :  Students [])  => {  

          return  students . map(( student )  => {  

            return  student .city;  

          });  

        })  

      )  

      . subscribe (console. log );  

  }  

}  
 

 ˍ☿ ʹʯɂ ʋɥᶚʯmap  ʹʤ Ʉʱʦʬʍ ʭə ʳʫʺ ᵷɬɭᾚᾇɂ ɏʤɄʆʤɂ ɒɄʯɄˈɇ ʏˈʬɟ Ʉʱɾʦɪɕɵɂ ˂Ỉʺᶟɂreturn ᴬʤɂ ˍ☿ʺmap  Ʉʱʦɋʚɕɵɂ ɑˈʯɄɛʤɂ

 ʭɵɂ ʇʚʕ Ʉẛṧʫ Ʉʱɟɱɪɕɵɂʺ ɒɄʯɄˈɋʤɂ ʵɯʶ Ʉʱʦʬʍ ʭə ʳʫʺ ɑʱ˄ɭᶽɂreturn ᶗ ʹʯɂ Ʉʬɉʺ ɑʬˈʚʤɂ ʵɯʸʤ  ɻɯʁ ʮȺʕ ̓ɱɩȵ ɑʤɂɬ ɭɟ̒˄

 ˂Ỉȹ ɐɱɹɄɋʫ ɗɋʶɮ ɑʬˈʚʤɂSubscriber .ɑʬˈʚʤɂ ʵɯʶ ʀɱʎʤ 

 ʢɂ̋ɬ ʇʚʕ ʪɭɪɕɶ˅ ʮɂ ɬɂɰȵ rʑ 
ᴮ
Ʉɽ̒ɾɩ̋ ʢ̒ʦᾚήɂ ʨʂʕȵ ɷ̄ʤ ʛɇɄɶʤɂ ʨᾚήɂ ʮɂ ɐɰɄɹᶗɂ ɰɭɡɓ̋Rxjs  ˃ȵ ʪɂɭɪɕɵɂ ʮ̋ɭɇ

 ʵɯʶ ʳʟʤʺ ᵷɒɄʕʻʖɾᶽɂ ʢɂʺɬ ʳʫ 
ᴮ
Ʉʚɥᶗ ́ʦʎʖʯ ʔ̒ɵ Ʉʫ ̒ʁ  ̋̓ɱɩȵ ʢɂ̋ɬ ʀɱʎɕɶh ʮɂ Ʉɦʫ ɏʦʆɕɓ ʢ̒ʦᾚήɂ ɭˈʎʱɵ ɝˈɥ

 ʢɂʺɬ ˂Ịʍ ʨʫɄʞ ʨʠɺɈ ɬɄʬɕʍᶗɄɇ ʳʟʤʺ ʢɄɛᶽɂ ɂɯʶ ɑɇɄɕʝRxjs. 

 ʢɂʺɬ ʪɂɭɪɕɵɂ ɑˈʖˈʝ ʹˈʕ ɤɱɺʰ ʔʻɵ ˃ɯʤɂʺ ᵷˍỈɄɕʤɂ ʢɄɛᶽɂ ˂Ỉȹ ʨʚɕʲʱʤʺmaps  ʹʯɂ ʢɄɛᶽɂ ɐɱʟʕ ʪʻʚɓ ɝˈɥ ᵷɑʦɩɂɭɕᶽɂ

 ʮḛʱəȵ Ʉʱ˄ɭʤObservables  ʭʙɰ ɏʤɄʅ ʨʞ ɒɄʯɄ̍ɇ ʏʫ ɭɟ̒ˆ̋ Ɇᶚʆʤɂ ɒɄʯɄ̍ɇ ʨɛʬ˄ ̩hɄɛʤɂ̋ ɰ̒ʫɜɂ ȲɄ̍ʤ̋ȵ ɒɄʯɄ̍ɇ ʨɛʬ˄ ʢ̋ɜɂ

ɏʤɄʆʤɂ ɂɯʶ ʹʎɋɖ˄ ˃ɯʤɂ ɱʫᶟɂ ˍỈʺ ɰ̒ʫɜɂ ȲɄ̍ʤ̋ȵ ȲɄʬɵȵ ˂Ịʍ ˃̒ɕɦɓ ɑʤɭɶ̡ʫ ɑʬȼɄʙ ɬ̒ɟ̋ ̱Ộ ɑ̍ȼɄẛṧʤɂ ɑɡ̍ɖɦʤɂ̋ ᵷ ɰɄˈɕɩɂ ɭʱʍʺ

ȵɂ ˍỈʺ ʭɵᶗ ʮḛʎɈɄɕʤɂ Ɇᶚʆʤɂ ȲɄʬɵȵ Ʉʱʤ ɱʸʊɓ ȲɄʬɵᶟɂ ɭɥ.ɰɄɕᾟ
ᴲ
ᾇɂ ɱʫɜ 

пЮмцϜ 

ϣтжϝϪЮϜ 



 

̸̻̹ 

 ɂɯʁ ʨᾚή ʮḛɕʚ̂ɱʅ ʪɭɪɕɵɂ ʔ̒ɵ 
ᴮ
Ʉ̍ʤɄɥ Ʉɦ̋ʁ ᵷɑʎɕʫ ɑɡʫṔḗʦʤ ʨʎɡ˄ Ʉʫ ɂɯʁ̋ ɑʚ̂ɱʅ rʫ Ṕḙʝȶɇ ́ʦɥ rʟʬ˄ ʢɄᾚήɂ ɑʎ̍ɋʆɉ̋

 ᵷʢɄɛᶽɂ.ɑ̍ʕɂṔḘɥɂ Ṕḙʝȵ̋ ʨʂʕȵ ʘɱʆɇ ʢɄɛʑɂ ɂɯʁ ʨɥ ɭ̍ʎh ʔ̒ɵ ɐɭ˄ɭɟ ʢɂ̋ɬ ʭʦʎɔ ɭɦʍ 
ᴮ
Ʉʚɥᶗ̋ 

 ʗˈʂʱʤ ʮᶝɂ ɄʫɂMarkup  ʗʦʫ ̱☿ ʪɲᶚʤɂHTML:ˍỈɄɕʤɄʞ ᵷ 

в СЯapp.component.html 

<select  (change) =" getChild ($event.target.value) " > 

  <option  ngValue ="" ></ option > 

  <option  *ngFor =" let  parent  of  parents  |  async " > 

    {{  parent.name  }}  

  </ option > 

</ select > 

<ul > 

  <li  *ngFor =" let  studentName of  studentsName " >{{  stud entName }}</ li > 

</ ul > 

 
 

 ɐɂɬȵ ̱☿ ɱʫɜɂ ̱Ỉ̋ ʭʙɰ ʗʂ
ᴲ
ʯ ʭʤ ɝ̍ɥ 

ᴮ
ᶚ̍ʦʙ ɑɉ̒ʎɾʤɂ ɑɟɰɬ Ʉʯɬɲ Ʉɦʁ ʋɥᶚʯoption  ʛˆɱʅ ʳʍngValue Ʉɛᶽɂ ˍ☿ Ʉʱʦʎʕ Ʉʬʝ ʢ

 ̱☿ ɝɦɋʤɂ ʛ̂ɱʅ rʍ ɱʫɜɂ ̱Ỉ̋ ʭʙɰ ˂Ỉȹ ʢ̒ɽ̒ʤɂ ɭ̂ɱʯ Ʉɦʯɂ ɏɌɶʤɂ̋ ᵷʛɇɄɶʤɂObservable .ɱʫᶗɂ ̱Ỉ̋ ʭɵɂ ˂Ịʍ 
ᴮ
ɂɬɄʬɕʍɂ 

ʎɕɶʲʤ ʮᶝɂ Ʉʫɂ ʀɱLogic ᴬʤɂ ʗʦʫ ˍ☿ ˍạʫṔḗʤɂclass  ɂɯʸʤcomponent:ˍỈɄɕʤɄʞ ᵷʵȲɂɳɟɂ ʭʶɂ ɤɱɺɈ ʪʻʚʯ ʭə ʳʫʺ ᵷ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  { of  }  from  'rxjs' ;  

import  {  map }  from  'rxjs/operators' ;  

 

export  interface  Students  {  

  id :  number ;  

  name:  string ;  

  city :  string ;  

  mobile :  number;  

  parentId :  number;  

}  

export  interface  Parents  {  

  id :  number;  

  name:  string ;  

}  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

 

  studentsName :  string [];  

 

  public  parents  = of ([  

    {  name: 'Faisal' ,  id:  111 },  



 

̸̻̺ 

    {  name: 'Fahd' ,  id:  222 },  

    {  name: 'Mohammed',  id:  333 },  

    {  name: 'Sultan' ,  id:  444 },  

  ]);  

  public  students  = of ([  

    {  id:  1,  name: 'ahmad' ,  city:  'Riyadh' ,  mobile:  5555555555,  parentId:  111 },  

    {  id:  2,  name: 'saad' ,  city:  'Dammam',  mobile:  5555444555,  parentId:  111 },  

    { id:  3, name: 'khalid' , city:  'Jeddah' , mobile:  5555555111, parentId:  222 },  

    {  id:  4,  name: 'bader' ,  city:  'Makkah' ,  mobile:  5500005555,  parentId:  333 },  

    {  id:  5,  name: 'ali' ,  city:  'ALKhobar' ,  mobile:  5555558888,  parentId:  444 },  

  ]);  

 

  getChild ( name:  string ) :  void  {  

    this .parents  

      . pipe (  

        map(( parents :  Parents [])  => {  

          re turn  parents . find (( parent )  => {  

            return  parent .name === name;  

          });  

        }),  

        map(( parent :  Parents )  => {  

          return  parent .id;  

        }),  

        map(( id :  number)  => {  

          return  this .students  

            . pipe (  

              map(( students :  Students [])  => {  

                return  students . filter (( student )  => {  

                  return  student .parentId  === id ;  

                });  

              }),  

              map(( students :  Students [])  => {  

                return  students . map(( student :  Students )  => {  

                  return  student .name;  

                });  

              })  

            )  

            . subscribe (( names)  => ( this .studentsName  = names));  

        })  

      )  

      . subscribe ();  

  }  

}  

ʚʯ ˌʠʤ ʋɥᶚʯ ɑʤɂɭʤɂ ˂Ịʍ ʇʚʕ ɒɭʬɕʍɂ ʢɄɛᶽɂ ʨɦɇ ʪʻmap  Ʉʬʯɂ̋ ʨʂʕɜɂ ʨᾚήɂ ɷ̄ʤ ʨᾚήɂ ɂɯʁ ʮɂ ɭ̍ʝȶɕʤ ɰɱʝȵ̋ ɭ̍ʍ
ᴲ
ȵ)

 ɑʤɂɭʤɂ ˂Ịʍ ɳʝɱʯ ʮɂ ɭ̂ɱ
ᴲ
ʯ Ʉɦʯɜ Ʉɦʁ ́ɓṔḘɩɂmap  ɑʚ̂ɱʆɇ ʢɄɛʑɂ ɂɯʁ ȲɄɦɇ ɭ̍ʎɦɵ ̓ɱɩɜɂ ʢɂ̋ɭʤɂ ʃʎɈ ʭʦʎɕʯ Ʉʫɭɦʍ̋ ʇʚʕ

 ʨɶʦɶɖʫ ʨʠɺɈ (ᶳ ʮɮȺɇ ʨʂʕȵchain  ʨɩɂɭɕʫʺnestedˈɥ ᵷ ɝ ʏʫ ɑʚʕɂʻɕᶽɂ ɱʫᶟɂ ˍỈʺ ɒɄʯɄˈɇ ˂Ịʍ ʨɾɦɕʯ ˌʠʤ ˂Ỉʺᶟɂ

 ɗʦʬʍ ʭə ʳʫʺ ᵷɑʤɭɶʲᶽɂ ɑʬȼɄʚʤɂ ʳʫ ɰɄɕᾟᾇɂ ʭɵᶗɂreturn  ʳʫ ʪɬɄʚʤɂ ʨɩɭᶽɂ ʨɋʚɕɶɖʕ ɑˈʯɄɛʤɂ Ʉʫɂ ᵷɑʬˈʚʤɂ ʵɯʸʤmap 

 Ʉyʤ ʭʎh̋ ɱʫᶗɂ ̱Ỉ̋ ʭʙɰ ɒɄʯɄ̍ɋʤɂ ɻɯʁ rʫ ɿʦɪɕɶh ʭə rʫ̋ ˂Ỉ̋ɜɂreturn ˍ☿ʺ ᵷmap  ʭʙɰ ʨɋʚɕɶh ɑɛʤɄɛʤɂ Ṕḛʒɕʫ ˍ☿ ɱʫᶗɂ ˍỈʺ

мцϜпЮ 

ϣтжϝϪЮϜ 

ϣϪЮϝϪЮϜ 

пЮмцϜ 

ϣтжϝϪЮϜ 



 

̸̻̻ 

 ʹɕˈʬɵɂidᴬʤɂ Ʉʱˈʍɭɕɵɂ ʭə ʳʫʺ ᵷObservable  ˌʰɄɛʤɂ ʭɵᶗɂ ʺɮstudents  ʭʙɰ ˂Ịʍ BȲɄɦɇ ́ɦʫ Ɇᶚʆʤɂ ʭɵɂ ˂Ịʍ ʨɾɦɕʯ ̩ʠʤ

ɱʫᶗɂ ˍỈʺ ʮḛʱəɂ ˂Ỉȹ Ʉʱɡɕɥɂ ʡʤɯɇ ʪɄˈʚʦʤʺ ᵷmaps  ʭẛẁɄʯɄ̍ɇ ̱☿ ɱʫᶗɂ ̱Ỉ̋ ʭʙɰ r˄ɯʤɂ Ɇᶚʆʤɂ ɒɄʯɄ̍ɇ Ʉɦʤ ɞɱɪɕɶɔ ̩ʠʤ ˂Ỉ̋ɜɂ

Ỉ̱̋ ʭʙɱʤ D̋Ʉɶʫ  ɱʫᶗɂid ̱☿ ɄʁɄɦʖʁɂ ȲɄʬɵɜɂ ɻɯʁ 
ᴮ
ɂṔḛɩȵ̋ ᵷɒɄʯɄ̍ɋʤɂ ɑ̍ʚɇ ʨʁɄɡɓ̋ ʇʚʕ Ɇᶚʆʤɂ ʭɵɂ ɞɂɱɪɕɵᶗ ɑ̍ʯɄɛʤɂ̋ ᵷ

 ɑʕʻʖɾᶽɂstudentsName :ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂʺ ᵷʪɭɪɕɶʬʦʤ Ʉʸʁɱʎʰ ˌʠʤ 

 

 

 

 

 rʫ Ṕḗɕʎ˅ ́ʯɜ 
ᴮ
ɂɭ̍ɟ ɷ̄ʤ ʨᾚήɂ ɂɯʁ ʮȵ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ ʔ̒ɵ̋Higher Order Observable  ʳʫ ɑʍʻʬɡʫ ˃ȵ

ᴬʤɂObservables  ˂Ỉȹ ɞɄɕɦʯ ʌ̒ɦʤɂ ɂɯʁ ʮɂ 
ᴮ
ɄʚɇɄɵ Ʉʯɱɹȵ ɭʙ̋ ᵷɑʦɩɂɭɕʑɂOperators  ʔʻɵ Ʉʫ ʻʶʺ ᵷʹʎʫ ʨʫɄʎɕʤ ɑɽɄɩ

.ˍỈɄɕʤɂ Ȳɳᾒήɂ ˍ☿ ᶳ ʮɮȺɇ ʹʱʍ ʭʦʠɕʯ 

 ɣʫɬ ʘɱʅ ̓ɭɥȹ ʪɂɭɪɕɵɂ ʛ̂ɱʅ rʍ ʢɄɛʑɂ ɂɯʁ ʨᾚή ̓ɱɩȵ ɑʚ̂ɱʅ ʀɱʎɕɶ̡ʤ ʮɕɂ ɄʫȵObservables  ʃʎɋʤɂ ɄʸʂʎɈ ʏʫ

Ʉʁɭ̂ɱ
ᴲ
ɓ ɑʚ̂ɱʅ ˃ȵ ɰɄ̍ɕɩɂ ɑ̂ɱɥ ʡʤ ɂɯʁ ɄɦʤɄɛʫ ̱☿̋ ᵷ

ᴮ
ɄʚɇɄɵ Ʉẛṧʍ Ʉɦʬʦʠɓ ὃỮʤɂ̋  ɗʯɄʞ Ȳɂʻɵzip  ʺɂcombineLatest  ʺɂforkJoin 



 

̸̻̼ 

 ɑʤɂɭʤɂ ʪɭɪɕɶʲɵ Ʉʱʯᶟof  ˂Ỉȹ ʭˈʚʤɂ ʨˆʻɦɕʤObservable  ʨʬʎɔ ʔ̒ɵ ɑʤɂɭʤɂ ɻɯʁ ʮɂ ʔ̋ɱʎʫ ̒ʁ Ʉʬʝ̋emit  Ʉʸʬˈʙ ʏˈʬᾒή

 ɂɯʶ ʛʦʒɔ ʭə ʳʫʺObservable  ɂɯʶ ȵɱʚɓ ʔʻɵ ʢɂʺɭʤɂ ʵɯʶ ʳʫ ɑʤɂɬ ˃ȵ ʮɂ ʵɄʱʎʫ ɂɯʶʺObservable  ɑʚˆɱʆʤɂ ɷʖʱɇ

.ɣȼɄɕɦʤɂ ɷʖʯ ̩ʆʎ
ᴲ
ɔ ʔ̒ɵ̋ 

 ɑʤɂɭʤɂ ʪɭɪɕɵɂ ʔʻɵ ɄʯȵʺcombineLatest ʏʫ ʢɄɛᶽɂ ɂɯʶ ˍ☿ ᵷɐɬɄʖɕɵᶗɂ  ɒɂṕḛʫ ʳʫES6  ɰɄɾɕɩɂʺ ʇˈɶɌɓʺ ʨˈʸɶɖʤ

:ˍỈɄɕʤɄʞ ᵷɑˈɡʫṔḗʤɂ ɱʆɵᶗɂ 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  combineLatest,  of  }  from  'rxjs' ;  

import  {  map }  from  'rxjs/operators' ;  

 

export  interface  Students  {  

  id :  number;  

  name:  string ;  

  city :  string ;  

  mobile :  number;  

  parentId :  number;  

}  

export  interface  Parents  {  

  id :  number;  

  name:  string ;  

}  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent {  

  studentsName :  string [];  

  public  parents :  Observable <Parents []>  = of ([  

    {  name: 'Faisal' ,  id:  111 },  

    {  name: 'Fahd' ,  id:  222 },  

    {  name: 'Mohammed',  id:  333 },  

    {  name: 'Sultan' ,  id:  444 },  

  ]);  

  public  students :  Observable <Students []>  = of ([  

    {  id:  1,  name: 'ahmad' ,  city:  'Riyadh' ,  mobile:  5555555555,  parentId:  111 },  

    {  id:  2,  name: 'saad' ,  city:  'Dammam',  mobile:  5555444555,  parentId:  111 },  

    {  id:  3,  name: 'khalid' ,  city:  'Jeddah' ,  mobile:  5555555111,  parentId:  222},  

    {  id:  4,  name: 'bader' ,  city:  'Makkah' ,  mobile:  5500005555,  parentId:  333 },  

    {  id:  5,  name: 'ali' ,  city:  'ALKhobar' ,  mobile:  5555558888,  parentId:  444 },  

  ]);  

 

  getChild ( name:  string ) :  void  {  

    combineLatest ([ this .parents,  this .students])  

      . pipe (  
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        map(([ parents ,  students ])  => {  

          const  id  = parents . find (( parent )  => parent .name === name).id;  

          return  {  id,  students  };  

        }),  

        map(({  id ,  students  })  => {  

          const  student  = students . filter (( _students )  => _students .parentId  === id );  

          return  student. map(( _student )  => _stude nt .name);  

        })  

      )  

      . subscribe (( names)  => ( this .studentsName  = names));  

  }  

 

}  

 
 

 ɑʚˆɱʆʤɂ ʵɯʶ ʨʎʤʺ ᵷɄʱʤ ɱʸʊɓ ʔʻɵ Ʉʸɶʖʯ ʋɥᶚʯ ʔʻɶʕ ɣȼɄɕʱʤɂ ɄʯɭʶɄɹ ʻʤʺʨʂʕȵ  ʳʫ ɏɌɶʤɂʺ ᵷ˂Ỉʺᶟɂ ɑʚˆɱʆʤɂ ʳʫ

ʫɄʎɕɓ ʗ̍ʝ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʔɱʎɔ ̩ʠʤ ̒ʁ ˂Ỉ̋ɜɂ ɑʚ̂ɱʆʦʤ ὃỲṌɂɱʎɕɵɂ ʏʫ ʨmaps  Ȳɳᾒίʤ 
ᴮ
Ʉ̍ʁɦɮ ʡɕȿ̍ẛṥʤ 

ᴮ
Ʉʂ˄ɂ̋ ᵷɑʦɩɂɭɕʑɂ

 ʢɂʺɬ ˍỘʺ ˍỈɄɕʤɂHigher Order Observable. 

 ɑʤɂɬ ̱Ộ̋ ̓ɱɩɜɂ ɑʤɂɭʤɂ ɼ̒ ɾɪɇ ɄʫɂmapTo ɑʬˈʙ ʨˆʻɦɕɇ ʪʻʚɓ ὃ♫ʕ ʇˈɶɊʺ ʨʸɵ Ʉʶɱʫȶʕ ᵷObservable  ɑʬˈʙ ˂Ỉȹ

ɑɕɇɄə 
ᴮ
ᶚɛʬʕ ᵷɕʑɂ ɑɦʖɽ ̱☿ ʮɄʠʫ ˃ȵ ˂Ịʍ ɱɶ˅ɜ ɂ ɐɰȶʖʤɂ ɰɳɇ ʇʒʂʤɂ ʭɓ ̒ʤỈ̱ɄɕʤɄʞ ᵷʪɭɪɕɶʬʦʤ ɑʤɄɵɰ ɱyʊʯ ʮɂ ɭ̂ɱ

ᴲ
ʯ ᵷɧʖɾ: 

 СЯвapp.component.ts 

import  {  Component }  from  '@angular/core' ;  

import  {  fromEvent}  from  'rxjs' ;  

import  {  mapTo }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent {  

  ngOnInit () :  void  {  

    fromEvent (document,  'click' )  

      . pipe ( mapTo( 'Testing  MapTo :)' ))  

      . subscribe (( value )  => alert ( value ));  

  }  

}  
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɓ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ̋ 



 

̸̻̾ 

 

3-1-2- Higher Order Mapping Operators: 

ɄẛẀ ɬʻɾʚᶽɂʺ :ɑˈʤɄɕʤɂ ʢɂʺɭʤɂ 

¶ mergeAll() - mergeMap() 

¶ concatAll() - concatMap() 

¶ switchAll() - switchMap() 

¶ exhaustAll() - exhaustMap() 

 ʮḛɕʤɂɭʤɂmap ̋mapTo  ὂḒɶ
ᴲ
ɔFirst Order  ʢɄɋʚɕɵɄɇ ʪʻʚɓ Ʉẛẃɂ ˃ȵObservable  ʨʬʎɔ ʭə ʳʫʺreturn .̓ɱɩȵ ɑʬ̍ʚʤ 

 ʳʟʤʺ ʳʫ ɑʍʻʬɡʫ ʏʫ ʨʫɄʎɕʯ ʮɂ ˂Ỉȹ Ʉʱɡɕɥɂ ʻʤ ɂɮɄʫObservables ɑʦɩɂɭɕᶽɂ Ʉʱʦɋʚɕɵɂ ɝˈɥ ʛɇɄɶʤɂ ʢɄɛᶽɂ ˍ☿ Ʉʬʝ ᵷ

Observable  ɑʬ̍ʙ ˂Ịʍ ˃̒ɕɦ˄ ̱☿ ʭə rʫ̋ ɱʫɜɂ ̱Ỉ̋ ʭʙɰmap  ˂Ỉȹ Ʉʱɡɕɥɂ ɑˈʤɄɕʤɂObservable  ᵷɭ˄ɭɟʕʵɯʸ ɑʤɄᾚήɂ  ὂḒɶ
ᴲ
ɔ

Higher Order Observable ʠɓ ɭʙʺ rʫ ʌ̒ɦʤɂ ɂɯʁ̋ ᵷ
ᴮ
ɄʚɇɄɵ Ʉẛṧʍ ɄɦʬʦObservable  ʹʎʫ ʏʖʱɓ ᶗ ɑʤɂɭʤɂmap  Ʉʬʯɂʺ ɞɄɕɦʯ

 ʢɂʺɭʤɂ ʳʫ ɑʍʻʬɡʫ ˂ỈȹɑɽɄᾟήɂ  ὂḒɶ
ᴲ
ɔ ὃỮʤɂ̋Higher Order Mapping ʨɋʚɕɶɔ ɄẛẃɄɇ ʜṔḘɺɔ Ʉʸʎˈʬɟ ɝˈɥ ᵷObservable 

 ̱ẠɰɄɩouter  ʨʬʎɔ ʭə ʳʫʺsubscribe ᴬʦᴬʤ ˌȽɄʚʦɓ ʨʠɺɈObservable  ˃ɯʤɂʺ ˍỊɩɂɭʤɂ ὂḒɶ˅inner  ʭə ʳʫʺ ɑʬˈʙ ȵɱʚɓʺ

ʭ̍ʚʤɂ ɻɯʁ ɭ̍ʎ
ᴲ
ɔ AʦʤOuter Observable  ʨʬʎɔʺunsubscribe ˌȽɄʚʦɓ ʨʠɺɈ AʦʤInner Observable. 

 ʨʬʎɔ Ʉẛẃɂ ̱Ộ̋ ̓ɱɩȵ ɑʖ̍ʉ̋ Ʉyʎ̍ʬɟ ʜṔḘɺɔ 
ᴮ
Ʉʂ˄ɂ̋flatten AʦʤObservable  ʪʻʚɓ ɝˈɦɇ ᵷɑʕʻʖɾʫ ʨʠɹ ˂Ịʍ ʮɄʞ ɂɮȹ

ᴬʤɂ ɂɯʶ ʭˈʙ ʨˆʻɦɕɇObservable  ɑʕʻʖɾʫ ʳʫarray .ɐɬɱʖʱʫ ʭˈʙ ˂Ỉȹ 



 

̸̻̿ 

ὃ♫ʕ Ʉẛṧˈɇ ɒɄʕᶚɕɩᶗɂ ɑˈɥɄʯ ʳʫ Ʉʫɂ ᵷʹɇɄɺɖʤɂ ɑˈɥɄʯ ʳʫ ɂɯʶ ʭˈʚʤɂ ɐȲɂɱʙʺ ʨʫɄʎɕʤɂ ɑʚˆɱʅ ˍ☿ ʗʦɕɪɓ  ʵɯʶ ʮḛɇ

Observables ɑʖʦɕᾟᾇɂ ɣʫɭɓ Ʉẛẃɂ ̱☿ Ʉyʎ̍ʬɟ ʜṔḘɺɔ ʢɂ̋ɭʤɂ ɻɯʁ ʮɂ ɒɱɹȵ ɝ̍ɥ ᵷɣʫɭʤɂ ʢɂ̋ɬ ̱☿ 
ᴮ
ɄʚɇɄɵ ʢ̒ʚʯ Ʉɦʝ Ʉʬʝ ᵷ

 ʳʫ ṔḙʝȵObservable ʦɕɪɓ ʳʟʤʺ 
ᴮ
Ʉʂ˄ɂ Ʉɦ̋ʁ ᵷɣʫɭʤɂ ɂɯʁ ɑ̍ʤȳ̋ ɑʚ̂ɱʅ ̱☿ ʗ ʏʫ ʨʫɄʎɕɓ Ʉyʎ̍ʬɟ ɝ̍ɥ ɑẛẀɄɺɖʫ ɱʫɜɂ 

ᴮ
Ʉɋ̂ɱʚɓ

Observables .ʭˈʚʤɂ ʵɯʶ ɐȲɂɱʙ ɑʚˆɱʅʺ ɑˈʤȳ ˍ☿ ʗʦɕɪɓ ʳʟʤʺ ɑʦɩɂɭɕᶽɂ 

 ɤɱɺʤɂ ʏʫ ʨˈɾʖɕʤɂ ʳʫ ȲὃỲḵɈ ʢɂʺɭʤɂ ʵɯʶ ʀɂɱʎɕɵɄɇ ʪʻʚʱʤ ʮᶝɂ ɄʫɂɑʦɛʫᶟɄɇ. 

3-1-2-1- mergeAll() /mergeMap(): 

ʤɂ ʵɯʶ ɑʤɂɭʤ ɑẛẀɄɺʫ 
ᴮ
Ʉɋ̂ɱʚɓ ɑʤɂɭmerge ʤAɂ ᶚʟʤ ɣʫɬ ʨʬʎɈ ʪ̒ʚɓ ɝ̍ɥ 

ᴮ
ɄʚɇɄɵ Ʉẛṧʍ Ʉɦʬʦʠɓ ὃỮʤɂObservables  ̱ẠɰɄᾟήɂouter 

 ˍỊɩɂɭʤɂʺinner  ˍ☿Observable  ˃ȵ rʫ 
ᴮ
ᶗ̋ɂ ʨɾɓ ɑʬ̍ʙ ˃ȶʕ ɏ̄ɓṔḘʤɄɇ ʭɕẛẁ ᶗ ̱Ộ 

ᴮ
Ʉʂ˄ɂ̋ ᵷɭɥɂ̋Observable  ʭɕ˄ ὃỮʤɂ ˍỘ

 ɑʤɂɭʦʤ ɑẛẀɄɺʫ ʡʤɯɇ ˍỘʺ ᵷɄẛẁȲɂɱʙmerge. 

 ̱Ộ̋ ɑʤɂɬ ʢ̋ȶɇ ȵɭɋɦʤ̋mergeAll ᵷ ʭˈʶɄʖʫ ʛˈɋʆɕɇ ɑʤɂɭʤɂ ʵɯʶ ʪʻʚɓ ɝˈɥmerge  ˂Ịʍ Ʉɦʁ rʟʤ̋ 
ᴮ
ɄʚɇɄɵ Ʉẛṧʍ Ʉɦʬʦʠɓ ὃỮʤɂ

Observables ᴬʤɂ ʨɋʚɕɶɔ ɝˈɥ ɑʦɩɂɭɕᶽɂOuter Observable  ʏʫ ɣʫɬ ʹʤ ʨʬʎɔ ʭə ʳʫʺInner Observable  ɑʬ̍ʙ ʢ̋ȵ̋

 Ʉʸʤ ʭɕ˄emit ᴬʤɂ ᶚʝ ʳʫObservables ɕ˄ ὃỮʤɂ ˍỘ.ʭˈʚʤɂ ʏˈʬɟ ʳʫ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ɂɯʟʶʺ ɄẛẁȲɂɱʙ ʭ 

Ộ̱ 
ᴮ
Ʉʂ˄ɂ̋ ʨʫɄʎɕɓ Higher Order Observables  ʨʬʎɔ ɝˈɥsubscribe ᴬʤ ˌȽɄʚʦɓ ʨʠɺɈInner Observable  ȵɱʚɓ ˌʠʤ

 ʨʬʎɔ ʭə ʳʫʺ ʹʱʫ ʭˈʚʤɂunsubscribe .ȲɄẛṥʯᶗɂ ɭʱʍ ˌȽɄʚʦɓ ʨʠɺɈ 

 

 ʮḛʱəɂ Ʉʱ˄ɭʤ ɭɟʻ˄ ʛɇɄɶʤɂ ʨʠɺʤɂ ʳʫ ʋɥᶚʯObservables ᴬʤɂ ɝˈɥ ɑʦɩɂɭɕʫObservable  ʢ̋ɜɂ  ὂḒɶ˅ Ʉʫ ʺɂOuter 

Observable  ʳʫ ʭˈʚʤɂ ʨʬɦ˄a  ˂Ỉȹd Ʉʫɂ ᵷInner Observable  ʳʫ ʭˈʚʤɂ ʨʬɦ˄ ʹʯȺʕe  ˂Ỉȹg ɑʤɂɭʤɂ ʪɂɭɪɕɵɂ ɭʱʍ ʡʤɯʤ ᵷ

mergeAll ᴬʤɂ ᶚʟʤ ɣʫɬ ʨʬʎɈ ʪʻʚɕɵObservables  ʨʬʎɔ ɄʫɭʎɈflatten æ  ʳʫ ʭˈʚʤɂ ȵɱʚɓ)Higher Order Observables (

æ  ɑʤɂɭʤ ɑẛẀɄɺʫ ɐȲɂɱʚʤɂ ɑʚˆɱʅ ʳʟʤʺmerge  Ʉyʤ ʨʬʍ ʭɕ˄ ɑʬ̍ʙ ʢ̋ɂ ɝ̍ɥemit .ɄẛẁȲɂɱʙ ʭɕ˄ ὃỮʤɂ ˍỘ 

 ɑʤɂɭʤɄɇ ɼɄᾟήɂʺ ʛɇɄɶʤɂ ʢɄɛᶽɂ ɐɬɄʍȺɇ ʪʻʚʱʤ ɧˈʁʻɕʤʺmerge  ʭˈʶɄʖᶽɂ ʏʫ ɏɵɄʱɖ˄ ˌʠʤ ɑʆˈɶɌʤɂ ɒᶚ˄ɭʎɕʤɂ ʃʎɈ ʏʫ

:ˍỈɄɕʤɄʞ ᵷɄʱʶ Ʉʸɥɱʆʯ ʔʻɵ ὃỮʤɂ 



 

̸̻̀ 

 СЯвapp.component.html 

<div > 

  <img *ngFor =" let  image of  images"  [src] =" image"  />  

</ div > 

 
 

 СЯвapp.component.scss 

div  {  

  box- sizing :  border - box;  

  width :  300px;  

  margin :  0 auto ;  

  display :  flex ;  

  flex - wrap:  wrap;  

  justify - content :  center ;  

  align - items :  center ;  

}  

img {  

  margin :  20px;  

  border :  5px solid  rgb ( 145,  145,  145);  

}  

 
 

 ʗʦʫ ˍ☿ ʻʶ ɘɭɦ˄ ʔʻɵ ˃ɯʤɂ ʨ˄ɭʎɕʤɂʺ ʹˈʦʍ ʨ˄ɭʎɔ ˃ȶɇ ʭʙɂ ʭʤ ʛɋɵ Ʉʫ ʏˈʬɟclass ʮḛʱəɂ ȲɄɺʰȺɇ ʪʻʚʱɵ ɝˈɥ ᵷ

Observable ʍr ɐɰɄɋʍ ̒ʁ ̩hɄɛʤɂ̋ ᵷᾢήɂ... ̋ ɒɄʯɂ̒̍ɥ̋ rʝɄʫɜ (ɒɄʖ̡̍ɾɕʤɂ) ȲɄʬɵɜɂ rʫ ɑʍ̒ʬɡʫ rʍ ɐɰɄɋʍ ̒ʁ ʢ̋ɜɂ 

 ʮḛɦəȵ Ʉɦ˄ɭʤ ʮ̒ʠ˄ ɝ̍ɦɇ ᵷ́̍ʕ ȲɄʬɵɜɂ ɻɯʁ ɣʫɭʯ ʮɂ ɭ̂ɱʯ ˃ɯʤɂ ʇɇɂɱʤɂObservables  ̒ʁ  ̋ʢ̋ɜɂOuter Observable  ʨɛʬƎ˄

 ʹʤ ʨʬʎʰ ʭə ʳʫʺ ɒɄʖˈʲɾɕʤɂmap ᴬʤɂ ˍẺɭɕɶʰʺObservable  ʻʶʺ ˌʰɄɛʤɂInner Observable  ʇɇɂɱʤɂ ʨɛʬ˄ ˃ɯʤɂʺURL 

 ɐɱʫ ʨʞ ˍ☿ ʨʬɦ˄ ʔʻɵ ˃ɯʤɂʺʖˈʲɾɕʤɂ ʵɯʶ ʳʫ ʗˈʲɾɓ ̱☿̋ ᵷʭ̍ʬɾɕʤɂ ɂɯʁ ɷʖʯ rʫ ɑ̍ȼɂ̒ɺʍ ɐɰ̒ɽ Ʉɦʤ ɏʦɡ˄ ̩ʠʤ ɒɄ

 ʨʬʎɕɶʰ ʳʤ ɑ˄ɂɭɋʤɂmergeAll  ʪɭɪɕɶʲɵ Ʉʬʯɂʺmap :̱ỈɄɕʤɄʞ ᵷɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ɑ˄ɬɄʎʤɂ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  of  }  from  'rxjs' ;  

import  {  map }  from  'rxjs/o perators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  public  images:  string []  = [];  

 

  private  categories =of ( 'all' ,  'brazil' ,  'rio ' ,  'paris' ,  'tree' ,  'saudi' ,  'hero' , 'man' );  

  private  imgUrl  = of ( 'https://loremflickr.com/100/100' );  

 

 



 

̸̼ ̷ 

  ngOnInit () :  void  {  

 

    this .categories  

      . pipe (  

        map(( category )  => {  

          return  this .imgUrl. pipe (  

            map(( url )  => {  

              return  url  + '/'  + category ;  

            })  

          );  

        })  

      )  

      . subscribe ({  

        next :  ( value )  => console. log ( value ),  

        error :  ( error )  => console. log ( error ),  

        complete :  ()  => console. log ( 'complete' ),  

      });  

  }  

}  

 
 

Ὗɂʺ ʻʶ Ʉʬʝ ʮḛʱəȵ Ʉʱ˄ɭʤ ɭɟʻ˄ ᾝObservables  ɑʤɄɥ ˍỘʺHigher Order Observable  ᵷ
ᴮ
ᶚ̍ɾʖɓ̋ 

ᴮ
Ʉɥɱɹ ɄʁɄɦʎɋɹɂ ὃỮʤɂ

:̱ỈɄɕʤɄʞ ᵷɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ɧʖɾɕʑɂ ̱☿ ʛ̍ɋʆɕʤɂ ʨ̍ʒɺɖɇ ʮɕɂ ʭʚɦʤ̋ 

 

ᴬʤɂ Ʉʱʤ ʀɱʍ ʏʙʻɕʫ ʻʶ Ʉʬʝ ɑɡˈɖʱʤɂ ʋɥᶚʯInner Observable  ʹʤ ʨʬʎʰ ʭʤ Ʉʱʯᶟ ʭˈʚʤɂ ʀɱʎ˅ ʭʤʺSubscribe Ʉʫɂ ʡʤɯʤ ᵷ

 ʨʬʎʰ ʮɂsubscribe ᴬʤɂ ɂɯʸʤObservable  ʮɂ ʺɂ ʢɂʺɬ ʼɭɥȵ ʪɭɪɕɶʰHigher Order Mapping ʹʦʬʎʰ ʔʻɵ ˃ɯʤɂ ʻʶʺ ᵷ

 ʪɭɪɕɶʲɵ ɝˈɥ ɑʤɂɭʤɂmergeAll:ɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷ 

 

Outer Observable 

Inner Observable 



 

̸̸̼ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  of  }  from  ' rxjs' ;  

import  {  map, mergeAll  }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

 

  public  images:  string []  = [];  

 

  private  categories  = of ( 'all' , 'brazil' , 'rio' , 'paris' , 'tree' , 'saudi' , 'hero' , 'man' );  

  private  imgUrl  = of ( 'https://loremflickr.com/100/100' );  

 

  ngOnInit () :  void  {  

    this .categories  

      . pipe (  

        map(( category )  => {  

          return  this .imgUrl. pi pe(  

            map(( url )  => {  

              return  url  + '/'  + category ;  

            })  

          );  

        }),  

        mergeAll ()  

      )  

      . subscribe ({  

        next :  ( url )  => this .images. push( url ),  

        error :  ( error )  => console. log ( error ),  

        complete :  ()  => console. log ( 'complete' ),  

      });  

  }  

 

}  

 
 

 Ʉʱʖʁȵ ʋɥᶚʯmergeAll  ȵɱʚʯ ˌʠʤObservable  ʨʬʍ ʏʫ ʨɩɂɭʤɂSubscribe/Unsubscribe  ʋɥᶚɓ ʔʻɵʺ ᵷˌȽɄʚʦɓ ʨʠɺɈ

 ɑʤɂɭʤ ́ẛẀɄɺʫ Ʉyʦʬʍ ʮɂ 
ᴮ
Ʉʂ˄ɂmerge  ʮɂ ˂Ỉȹ ɂɯʟʁ̋ ɄẛṨʤɂ ̩ɔȶɓ (ɐɰ̒ɽ ɻɯʁ ɄɦɕʤɄɥ ̱☿) ɑʬ̍ʙ ʢ̋ɂ ʀɱʍ̋ ɐȲɂɱʚɇ ʪ̒ʚɕɵ ɝ̍ɥ

ᴬʤɂ ʨʬɕʟ˄Observable. 

 ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ 



 

̸̼̹ 

 

 ʭɕ˄ ὃỮʤɂ ̱Ộ ̩ɔȶɓ ɑʬ̍ʙ ʢ̋ɂ ̩Ƚɂ̒ɺʍ ʨʠɺɈ Ʉʬʯɂ̋ ʨɶʦɶɖʫ ʨʠɺɈ ʭɕ˄ ʭʤ ɰ̒ɾʤɂ ʀɱʍ ʮȵ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ ʔ̒ɵ

.ʭˈʚʤɂ ʏˈʬɟ ʨʬɕʟɓ ʮɂ ˂Ỉȹ ᵷɄʸʁɱʍ 

 

 ɑʤɂɭʤɂ ɑˈɥɄʯ ʳʫ ɄʫɂmergeMap  ɗʬʸʕ ɂɮȺʕ ʨʸɵ ɄʶɱʫȶʕmergeAll ̋map ɭʤɂ ɻɯʁ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ɣɦɖɶɔ ʔ̒ɶʕ ɑʤɂ

 ʮḛɕʤɂɭʤɂ Ʉʱʫɭɪɕɵɂ Ʉʱʯɂ ʋɥᶚɓ ʔʻɶʕ ᵷɑʚɇɄɶʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ Ʉʱʁɱʎɕɵɂ ʻʦʕ ᵷʮḛɕʤɂɭʤɂ ʮḛɓɄʶ ʮḛɇ ɣʫɬ ˂Ỉȹ ˍỘɄʫ

 ˍ☿ ʮḛɕʚɇɄɶʤɂOuter Observable  ɑʤɂɭʤɂ ʪɂɭɪɕɵɂʺ Ʉʬẛṧˈɇ ɣʫɭʤɂ ʏˈʆɕɶʰ ʡʤɯʤmergeMap  ᵷʮḛɕʤɂɭʤɂ ʮḛɓɄʁ 
ᴮ
Ʉʁ̒ʍ

 ɑ̍ɡʫṔḗʤɂ ɱʆɵᶗɂ ʪɂɭɪɕɵɂ rʫ 
ᴮ
ᶗɭɇ ɝ̍ɦɇˈʤɄɕʤɂɑ: 



 

̸̼̺ 

 

ɧɋɾɕʤ ɄʶṔḛˈʒɕɇ ʪʻʚʯ ʨʠɺʤɂ ɂɯẛẀɄʸɶʖʯ ˍỘ ɑɡˈɖʱʤɂʺ ᵷ: 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  of  }  from  'rxjs' ;  

import  {  map, mergeMap }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  public  images:  string []  = [];  

 

  private  categories  = of ( 'all' , 'brazil' , 'rio' , 'paris' , 'tree' , 'saudi' , 'hero' , 'man' );  

  private  imgUrl  = of ( 'h ttps://loremflickr.com/100/100' );  

 

  ngOnInit () :  void  {  

    this .categories  

      . pipe (  

        mergeMap(( category )  => {  

          return  this .imgUrl. pipe (  

            map(( url )  => {  

              return  url  + '/'  + category ;  

            })  

          );  

        })  

      )  

      . subscribe ({  

        next :  ( url )  => this .images. push( url ),  

        error :  ( error )  => console. log ( error ),  

        complete :  ()  => console. log ( 'complete' ),  

m
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̸̼̻ 

      });  

  }  

}  
 

:Ʉʸɶʖʯ ˍỘ ɑɡˈɖʱʤɂʺ 

 

3-1-2-2- concatAll() / concatMap(): 

ʦʍɂ ɑʤɂɭʤɂ ɗʬyʕ ɂɮȹ ʡʯɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʭconcat  ʮḛɕʤɂɭʤɂ̋ 
ᴮ
ɄʚɇɄɵ Ʉẛṧʍ Ʉɦʬʦʠɓ ὃỮʤɂmergeAll ̋map ʔʻɵ ʡʯȺʕ ᵷ

.ɷʦɵʺ ʨʸɵ ʨʠɺɈ ɑʤɂɭʤɂ ʵɯʶ ʭʸʖɓʺ ɏʍʻɕɶɔ 

 ɑʤɂɭʤɂ ʏʫ ʹɇɄɺɖɓ ɑʤɂɭʤɂ ʵɯʶ ɝˈɥconcat  ʮḛʱəɂ ɣʫɭɇ ʪʻʚɓ ɄẛẃȺɇObservable ɑʬ̍ʙ ʢ̋ɂ ȵɱʚɓ ɝ̍ɥ ɏ̄ɓṔḘʤɄɇ ʪɄʬɕʁᶗɂ ʏʫ 

ə ʳʫʺ.ʭˈʚʤɂ ʏˈʬɟ ʳʫ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ɂɯʟʶʺ ɄẛṨʦɓ ὃỮʤɂ ɑʬˈʚʤɂ ˂Ỉȹ ʨʚɕʲɓ ʭə ʳʫʺ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ɱʊɕʲɓ ʭ 

 ʢɂʺɬ ʳʫ Ṕḗɕʎɔ ɑʤɂɭʤɂ ʵɯʶ ɗʙʻʤɂ ɷʖʱɉʺHigher Order Mapping ᴬʤɂ ȵɱʚɓ ɝˈɥInner Observable  ʹʤ ʨʬʍ ʏʫ

Subscriber/Unsubscribe .ˌȽɄʚʦɓ ʨʠɺɈ 

ɂ ʢɄɛᶽɂ ɷʖʯ ʛˈɋʆɕɇ ʪʻʚʱʤ ɧˈʁʻɕʤʺ ɑʤɂɭʤɂ ʪɭɪɕɵɂ ʔʻɵ ɝˈɥ ɑʆˈɶɌʤɂ ɒᶚ˄ɭʎɕʤɂ ʃʎ˅ ʏʫ ʳʟʤʺ ʛɇɄɶʤpipe  ɒɂɮ

 ʭɵᶗɂdelay ɐȲɂɱʙ Ṕḛɩȶɕɇ ʪ̒ʙɜ Ʉẛṥʫɭɪɕɵɂ ɝ̍ɥ ᵷ
ᴮ
Ʉʎ̌ɱɵ ɄẛṨʦʍ ɱʫɂ ʔ̒ɵ Ʉɦʁ rʟʤ̋ 

ᴮ
Ʉʚɥᶗ Ʉẛṧʍ ʭʦʠɕ̡ɵ ̓ɱɩɜɂ ̱Ộ ὃỮʤɂ̋ 

ʙ̒ʤɂ ɷʖɦɉ̋ ᵷʭ̍ʚʤɂ ʏʫ ɑʤɂɭʤɂ ɻɯʁ ʨʫɄʎɕɓ ʗ̍ʝ ɭʁɄɺh ̩ʠʤ ɐɬɭɦʫ ɑ̍ɦʫɲ ɐṔḘʖʤ ɑʬ̍ʙ ʨʞ ɗɰɄɾɕɩᶗʺ  ʔʻɵ ɗʙʻʤɂ

 ɑʤɂɭʤɂ ʪɭɪɕɵɂconcatMap  ʮḛɕʤɂɭʤɂ ʮḛɇ ʨɾʖʤɂ ʮ̋ɭɇ ɐɱɹɄɋʫconcatAll ̋map.
ᴮ
ɄʚɇɄɵ ɻɄɦʦʙ Ʉʫ ɰɱʟʯ̋ ɭ̍ʎh ᶚ̍ʟʤ ᵷ 

ᴬʤɂ ˌʖʦʫ :ɑʊɥᶚʫTemplate  ʗʦʫʺStyle  ʗʦʫ ˂Ịʍ ʭɓ ʨ˄ɭʎɕʤɂʺ ɄʬẛṨʦʍ ʨ˄ɭʎɔ ˃ȶɇ ʭʙȵ ʭʤclass .ʇʚʕ 

 СЯвapp.component.ts 

import  {  Component,  OnInit  }  from  '@angular/core' ;  

import  {  Observable,  of  }  from  'rxjs' ;  



 

̸̼̼ 

import  {  concatMap,  delay,  map }  from  'rxjs/operators' ;  

 

export  interface  Categories  {  

  name:  string ;  

  delay :  number;  

}  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.co mponent.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  public  images:  string []  = [];  

 

  private  categories :  Observable <Categories > = of (  

    {  name: 'all' ,  delay:  300 },  

    {  name: 'brazil' ,  delay:  500 },  

    {  name: 'rio' ,  delay:  100 },  

    {  name: 'paris' ,  delay:  0 },  

    {  name: 'tree' ,  delay:  1000 },  

    {  name: 'saudi' ,  delay:  700 },  

    {  name: 'hero' ,  delay:  200 },  

    {  name: 'man' ,  delay:  900 }  

  );  

 

  private  imgUrl  = of ( 'https://loremflickr.com/ 100/100' );  

 

  ngOnInit () :  void  {  

    this .categories  

      . pipe (  

        concatMap(( category :  Categories )  => {  

          return  this .imgUrl. pipe (  

            delay ( category .delay),  

            map(( url )  => {  

              return  url  + '/'  + category .name;  

            })  

          );  

        })  

      )  

      . subscribe ({  

        next :  ( url )  => this .images. push( url ),  

        error :  ( error )  => console. log ( error ),  

        complete :  ()  => console. log ( 'complete' ),  

      });  

  }  

}  

 
 



 

̸̼̽ 

 ʋɥᶚɓ ʔʻɵ ɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂʺ ʨʬʍ ʭɕ˄ rʤ̋ ̓ɱɩɜɂ Ȳɂɰ̋ ɐɰ̒ɾʤɂ ʨɶʦɶɖʫ ʨʠɺɈ ̩ɔȶɓ ɰ̒ɾʤɂ ʮɂcomplete  ˍ☿

console :̱ỈɄɕʤɄʞ ᵷɰ̒ɾʤɂ ʏ̍ʬɟ ʀɱʍ rʫ ȲɄẛṥʯᶗɂ ʭɕ˄ ʮɂ ɄʫɭʎɈ ᶗȹ 

 

3-1-2-3- switchAll() / switchMap: 

 ɑʤɂɭʤɂ ɭʎɈ ɑʬʸᶽɂ ʢɂʺɭʤɂ ʳʫ Ṕḗɕʎɔ ɑʤɂɭʤɂ ʵɯʶ ʨʎʤʺmap ɇ ʪɭɪɕɶ
ᴲ
ɔ̋ ɑʬyʑɂ ɄẛẁɄʫɂɭɪɕɵɂ Ʉyʤ̋ ᵷr̂ɰ̒ʆʑɂ ʨɋʙ rʫ ɐṔḙʟ

 ʢɂʺɬ ʳʫ Ṕḗɕʎɔ Ʉẛẃɂ Ʉʸʤʺȵ ʗȼɄʉʺ ɐɭʍ ɄʸʤʺHigher Order Mapping  Ʉʫɂ ᵷɑʚɇɄɶʤɂ ʢɂʺɭʤɂ ɄẛẄɬȸɓ ὃỮʤɂ ʪɄʸᶽɂ ɷʖʯ ˃ɬȸɓʺ

 ʨʬʎɈ ʪʻʚɓ Ʉẛẃɂ ˍỘʺ ɑˈʯɄɛʤɂ Ʉẛṥʖˈʉʺunsubscribe AʦʤObservable  ʨʬʎɔ ʭə ʳʫʺ ʛɇɄɶʤɂsubscribe  ̓ɱɩȵ ɑʒ̍ɾɇ ̋ɂ

 ʨˆʻɦɓswitch AʦʤObservable (ʹʱʍ ɑɟɄɥ ɻʕɱʎʫʺ Ṕḛɋʝ ʪᶚʝ) .ɭ˄ɭᾒήɂ  ʡɶʫȵ̋ ɱɓ̒ɕɓ ᶗ̋ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʗɪɓ ᶗ

 
ᴮ
ɂɭɟ ʇ̍ɶɈ ʌ̒ʁ̒ Ʉʑʕ ʡɇɄɾʍɂJ. 

 ɒɄʯɄ̍ɇ ʀɱʎʤ ɱɩȳ ɰɲ̋ ʗʉ̒ʑɂ ɒɄʯɄ̍ɇ ʀɱʎʤ ɰɲ ᵷɰɂɰɲɜɂ rʫ ɑʍ̒ʬɡʫ ˂Ịʍ ˃̒ɕɦɓ ɑʬȼɄʙ Ʉɦ˄ɭʤ ́ʯɂ 
ᴮ
ᶚɛʫ ʀɱʖɦʤ ɧ̍ʁ̒ɕʤ̋

ɰɲ̋ Ȳᶚʬʎʤɂ ɒɄʯɄ̍ɇ ʀɱʎʤ ɝʤɄə ɰɲ̋ ʪɄɶʙɜɂ  ɏʦɡɇ ʪ̒ʚ˄ ɰɂɰɲɜɂ ɻɯʁ rʫ ɰɲ ʨʞ̋ ᵷᾢήɂ... ɒɄɡɕɦʑɂ ɒɄʯɄ̍ɇ ʀɱʎʤ ʏɈɂɰ

 ɗʙ̒ʤɂ ʃʎɈ ʘɱʒɕɶ˅ ɭʙ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ɏʦɟ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡ̍ʖɪ˄ ᶗ̋ ɱʕṔḛɶʤɂ ˂Ịʍ ɒɄʯɄ̍ɇ ɐɭʍɄʙ rʫ ɒɄʯɄ̍ɋʤɂ

ɇ ʡʚ̍ɋʆɓ ʪɭɪɕɶʫ ʪ̒ʚ˄ ɭʙ ʡʤɯʤ ᵷᾢήɂ... ɱʕṔḛɶʤɂ̋ ɏɵɄᾚήɂ ɲɄyɟ Ȳɂɬȵ̋ ɑʟɋɺʤɂ ɑʍɱɵ ˂Ịʍ 
ᴮ
ɂɬɄʬɕʍɂ ɰɲ ˂Ịʍ ʇʒʂʤɄ

 ɬɱʤɂ ̩ɔȶ˄ ʔ̒ɵ ɑʤɄᾚήɂ ɻɯʁ ̩ʖʕ ᵷȲᶚʬʎʤɂ ɒɄʯɄ̍ɇ ɰɲ ˂Ịʍ ʇʒʂʤɄɇ ʪ̒ʚ˄ ɭʙ ɒɄʯɄ̍ɋʤɂ ɏʦɟ ʢɄʬɕʝɂ ʨɋʙ̋ ɒɄɡɕɦʑɂ ɒɄʯɄ̍ɇ

 ̱☿ ȲɄʆɩȵ ˂Ỉȹ ˃ɬȸ˄ ɭʙ Ʉʬʫ Ȳᶚʬʎʤɂ ɒɄʯɄ̍ɇ 
ᴮ
ɄɋʤɄɟ ɬɱʤɂ ̩ɔȶ̍ɵ 

ᴮ
Ʉʂ˄ɂ̋ ɒɄɡɕɦʑɂ ɒɄʯɄ̍ɇ ʀɱʎ̌̋ ɑɦ̍ʎʫ ɐṔḘʕ ɭʎɈ ɱʕṔḛɶʤɂ rʫ

ʚɓ ʭʤ ɂɮȹ ʡ˄ɭʤ ʛˈɋʆɕʤɂ ʢᶚɩ rʫ ʨ̍ʬʎʤɂ ̓ɭʤ ɲɄyᾒήɂ ɬɰɂ̒ʫ ʜᶚẛṥɵɂ rʍ ʡ̍ Ʉʁʯ ᵷɄyʎ̍ʬɟ ɒɄɋʦʆʤɂ ɻɯyʤ ɑᾒήɄʎʫ ʨʬʎɈ ʭ

 ɒɄɋʦʅ.ɄʸɟɄɕɦʯ ᶗ 

 Ʉẛṧʫ ʢ̒ʦɥ ɐɭʍ ʡʤɄɦʁ ᵺʨᾚήɂ ̒ʁ Ʉʫ ʮɮȹɄʸʦʸɵȵʺ  ɑɋɕʟʫ ʪɂɭɪɕɵɂRxjs  ɑʦˈʬᾒήɂ ɑʤɂɭʤɂʺswitchMap  ʢɄɥ ˍ☿ ʪʻʚɓ ɝˈɥ

 ʨʬʍ ʭɓemit AʤObservable ᴬʤɂʺ ɭ˄ɭɟObservable Ʉɶʤɂ ʨʬʎɈ ʪʻʚɕɵ Ʉʶɭʱʍ ʨʬɕʟ˄ ʭʤ ʛɇunsubscribe AʦʤObservable 

 ʺɂ ʨˆʻɦɓ ʨʬʎɔ ɗʙʻʤɂ ɷʖʱɉʺ ʛɇɄɶʤɂswitch  ʺɂsubscribe AʦʤObservable .ɭ˄ɭᾒήɂ 



 

̸̼̾ 

 ʮḛɇ ɑʙᶚʎʤɂʺswitchAll ̋switchMap  ʪ̒ʙȵ ʔ̒ɵ ɰɂɱʟɕʤɂ rʍ BɬɄʎɕɇɂ̋ ʡʤɯʤ ᵷɑʚɇɄɶʤɂ ʢɂ̋ɭʤɂ ʮḛɇ ɑʙᶚʎʤɂ Ʉyɶʖʯ ̱Ộ

 ˍỈɄɕʤɂ ʢɄɛᶽɂ ʛˈɋʆɕɇ ɑʤɂɭʤɂ ʪɂɭɪɕɵɄɇswitchMap. 

 ʻʸʕ ʢɄɛᶽɂ ɑˈɥɄʯ ʳʫ Ʉʫɂ ɱɽɄɦʍ ɝ̍ɦɇ ̩ʠ̍ʫɄɦ˄ɬ ʨʠɺɈ ɑʬȼɄʙ ʗ̍ʂʯ ʔ̒ɵ Ʉɦʁ rʟʤ̋ ᵷʛɇɄɶʤɂ ʢɄɛʑɂ ɐɱʟʕ ɷʖʯ 
ᴮ
Ʉɋ̂ɱʚɓ

 ɒɄʖ̡̍ɾɕʤɂ rʍ ɐɰɄɋʍ ̱Ộ ɑʬȼɄʚʤɂCategories  ɱʕṔḛɶʤɄɇ ʢɄɾɓᶗɂ ʭɕˉɵ ɒɄʖˈʲɾɕʤɂ ʵɯʶ ɭɥȵ ˂Ịʍ ʇʒʂʤɂ ʭɕ˄ Ʉʫɭʱʍʺ

 ʭə ʳʫʺ ʇɇɂɱʤɂ ʛˆɱʅ ʳʍ.ɑɦ̍ʎʫ ɑ̍ɦʫɲ ɐṔḘʕ ɭʎɈ ɑɦ̍ʎʫ ɐɰ̒ɽ ɏʦɟ 

 ɑʕɄʁȺɇ ʪʻʚʱʤ ʡʤɯʤMarkup  ʗʦʫ ̱☿ ʪɲᶚʤɂTemplate:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.html 

<div > 

  <ul  class ="list - group  list - group - flush" > 

    <li  

      *ngFor =" let  category  of  categories  |  async "  

      class ="list - group - item"  

      (click) =" showImage(category) "  

    > 

      {{  category  }}  

    </ li > 

  </ ul > 

  <img [src] =" imgUrl "  *ngIf =" imgUrl "  />  

</ div > 

 
 

 ɑʤɂɭʤɂ ɬʻɟʺ ʋɥᶚʯshowImage  (ɻɭ̂ɱ
ᴲ
ɓ ˃ɯʤɂ ʭɵᶗɂ ɰɄ̍ɕɩɂ ɑ̂ɱɥ ʡʤ) ʪɭɪɕɶʑɂ ʪɄʙ ɂɮȹ ɝ̍ɦɇ ʗ̍ ɾ̡ɕʤɂ ʭɵɂ Ʉyʤ Ʉʯɰɱʫ̋

ḛʎʫ ɱɾʱʍ ˂Ịʍ ʇʒʂʤɄɇ ɿʝɦ ɱɾɦʎʤɂ ɂɯʁ ʭɵɂ ʢɄɵɰɂ ʭɕ˄ ɑʬȼɄʚʤɂ rʫ ʮstring .ɑʤɂɭʤɂ ʵɯʶ ˂Ỉȹ 

ʮᶝɂ ʗˈʂʱʤʺ  ʗʦʫ ˍ☿ ɒɄʚˈɶʲɕʤɂ ʃʎɈStyle:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.scss 

div  {  

  box- sizing :  border - box;  

  display :  flex ;  

  flex - wrap:  nowrap;  

  flex - direction :  row;  

  justify - content :  flex - st art ;  

  align - items :  flex - start ;  

  align - content :  stretch ;  

}  

ul  {  

  margin - top :  15px;  

  width :  120px;  

}  

li  {  

  text - align :  center ;  

  cursor :  pointer ;  

  margin - left :  5px;  

}  



 

̸̼̿ 

img {  

  border :  5px solid  #919191;  

  margin :  0 auto ;  

  width :  200;  

  height :  300px;  

  margin - top :  30px;  

}  

 
 

:ˍỈɄɕʤɄʞ ᵷʮᶝɂ ˂Ỉȹ ʛˈɋʆɕʤɂ ɭʶɄɺʲʤʺ 

 

 ɑʤɂɭʤɂ ̓̒ɕɦʫ ɏɕʟɦʤ ʮɕɂ ɄʬɓshowImage:ˍỈɄɕʤɄʞ ᵷ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  of  }  from  'rxjs' ;  

import  {  delay,  switchMap }  from  'rxjs/operators' ;  

 

@Component({  

  selec tor:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  public  imgUrl  = '' ;  

  public  categories  = of ([ 'all' , 'brazil' , 'rio' , 'paris' , 'tree' , 'saudi' , 'hero' , 'man' ]);  

 

  showImage( category :  string ) :  void  {  

    this .categories  

      . pipe (  

        switchMap (()  => {  

          return  of ( 'https://loremflickr.com/100/100/'  + category ). pipe (  

            delay ( 1000)  

          );  

        })  

      )  

      . subscribe ({  

        next :  ( url )  => ( this .imgUrl  = url ),  

Outer Observable  

Inner Observable  



 

̸̼̀ 

      });  

  }  

  ngOnInit () :  void  {}  

}  
 

 ʮɂ ʋɥᶚʯOuter Observable  ɒɄʖˈʲɾɕʤɂ ʨɋʚɕɶ˅ ɑʤɂɭʤɂ ʛˆɱʅ ʳʍʺswitchMap  ᵷɐɬɭᾚᾇɂ ɐɰ̒ɾʤɂ ɏʦɟ̋ ɐȲɂɱʚɇ ʪ̒ʚʯ

 ʮɂ ʋɥᶚʯʺswitchMap ɱɻ̂ɱʬɓ ʭɓ (ʗ̍ ɾ̡ɕʤɂ ʭɵɂ) ɑʬ̍ʚʤɂ ʮɂ ɏɌɶʤɂ̋ ɑʬ̍ʙ ˃ȵ Ʉyʤ ɰɱʫɂ ʭʤ  ṔḘʫɂɰɄɋʤɂ ʛ̂ɱʅ rʍcategory 

 ɑʤɂɭʤɂ ˍ☿showImage.ɐɰ̒ɾʤɂ ɏʦɟ ʭɕ˄ ̩ʠʤ ʇɇɂɱʤɂ ˂Ỉȹ ɻɱ̂ɱʬɕɇ ʪ̒ʚʯ ɝ̍ɥ ṔḘʫɂɰɄɋʤɂ ɂɯẛẀ ̩ʖɕʟʯ ʡʤɯʤ ᵷ 

 ɱɾʱʎʤɂ ʳʟˈʤʺ ɑʬȼɄʚʤɂ ˍ☿ ɱɾʱʍ ˂Ịʍ ʇʒʂʤɂ ʭɕ˄ Ʉʫɭʱʍ ʡʤɯɉʺtree ɑʤɂɭʤɂ ʮȺʕ ᵷshowImage  ɱˆɱʬɓʺ Ʉʶɯˈʖʱɓ ʭɕˉɵ

 ʭɵᶗɂtree ʚɕɵ ɑʤɂɭʤɂ ʵɯʶʺ ᵷɄʸʤ ʨˈʒɺɖɇ ʪʻOuter Observable  ɑʤɂɭʤɂ ɯʖʱɓʺswitchMap  ɯˈʖʱɖɇ ʪʻʚɕɵ ɝˈɥInner 

Observable  ʗɦɾʤɂ 
ᴮ
Ʉɦʬʂɕʫ ʇɇɂɱʤɂ ʢɄɵɰɂ̋tree rʍ ɗʙ̒ʤɂ ʃʎɈ ɯɩȶ˄ ɭʙ ɐɰ̒ɾʤɂ ɻɯʁ ɏʦɟ ʮɂ ɐɄʞɄɦʬɇ Ʉɦʬʙ̋ ᵷ

 ɑʤɂɭʤɂ ʛˆɱʅdelay. 

ʍɦ̋ ᵷ
ᴮ
ɄʚɇɄɵ ɻɱʝɮ ʭɓ Ʉʫ ʏ̍ʬɟ ɯ̍ʖɦɓ ʭɕ˄ ʪɭɪɕɶʑɂ rʫ ɑʆʒʁ ʨʞ ʏʫ ɂɯʟʁ̋ ʨʠɺɊʺ ʮḛʎʫ ɱɾʱʍ ˂Ịʍ ʇʒʂʤɂ ʭɕ˄ Ʉʫɭ

 ɑʤɂɭʤɂ ʮȺʕ ɱɩȳ ɱɾʱʍ ˂Ịʍ ʇʒʂʤɂ ʭɕ˄ ʏˇɱɵswitchMap ᴬʤɂ ȲɄʒʤȺɇ ʪʻʚɓ ʔʻɵObservable  ʨʬʎɈ ʪ̒ʚɓ̋ ʢ̋ɜɂ

Subscribe AʦʤObservable .ɭ˄ɭᾒήɂ 

ɪʯ̋ ɰ̒ʆʑɂ ɒɂ̋ɬȵ ɧɕʕ ʭə rʫ̋ ᵷɧʖɾɕʑɂ ʨ̍ʒɺɖɇ ʪ̒ʚɦʤ ᵷɧ̍ᾚὛ ʨʠɺɈ ʨʬʎ˅ ɻɄɦʦʬʍ Ʉʫ ʮɂ rʫ ɭʝȶɕʯ ̩ʠʤ̋ ɏˆʻɋɕʤɂ ɰɄɕ

Network  ʨʬʎʰ ʭə ʳʫʺclear :ɑ̍ʤɄɕʤɂ ɐɰ̒ɾʤɂ ̱☿ Ʉʬʝ ᵷᾝὟɂ̋ ʨʠɺɈ ɻɭ̂ɱ
ᴲ
ʯ Ʉʫ ɭʁɄɺh ʮɂ ʏ̍ʆɕɶh ̩ʠʤ ɑʦʬᾚᾇɂ ɒɄʖʦʬʦʤ 
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̸̷̽ 

 

 ɱɾʱʍ ˂Ịʍ ʇʒʂʤɄɇ ʮᶝɂ ʪʻʚʱʤʺrio  ɱɾʱʍ ˂Ịʍ ʇʒʂʱʤ ʏˇɱɵ ʨʠɺɊʺ ɗʙʻʤɂ ɷʖʱɉʺ ɑʬȼɄʚʤɂ ʳʫParis:ɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷ 

 

 ʗʦʫ ʮɂ ʋɥᶚʯrio  ȲɄʒʤɂ ʭɓrequest  ɱɩᶝɂ ʇɇɂɱᴬʤɄɇ ʢɄɾɓᶗɂ ʭɓʺ ɱʕṔḛɶʤɂ ʳʫ ʗ̍ ɾ̡ɕʤɂ ɗɦɓ ɐɰ̒ɽ ɏʦɟ̋Parise. 

3-1-2-4- exhaustAll() / exhaustMap(): 

 ʢɂʺɬ ʳʫ Ʉẛẃɂ ˂Ỉȹ ɑʕɄʁᶡɄɇ ὃ♫ʕ ᵷɄẛẁɄʫɂɭɪɕɵɂ Ʉʸʤʺ ɑʬʸᶽɂ ʢɂʺɭʤɂ ʳʫ ʌʻʱʤɂ ɂɯʶʺHigher Order Mapping  ɷʟʎɈ ʪʻʚɓ

 ɄẛẀ ʪʻʚɓ ὃỮʤɂ ɑʬʸᶽɂswitchMapɝˈɥ ᵷ  ʢ̋ȵ ɯɩȺɇ ʪ̒ʚɓObservable  ˃ȵ ʨʶɄɡɕɇ ʪʻʚɓ ʭə ʳʫʺObservable  ȲɄʱəɂ ɘɭɦ˄



 

̸̸̽ 

ᴬʤɂ ɬʻɟʺObservable  ʨʬʍ ʭɕ̂̋ ́ɦʫ ὃ♫ɕ̡ɓ Ʉʫɭɦʍ̋ ʢ̋ɜɂcomplete  ˃ȵ ʨɋʚɕɶɔ ʹʤObservable  ᵷʵɬʻɟʺ ʢɄɥ ˍ☿ ɱɩȳ

ᴬʤɂ ʏˈʬɟ ʳʫ ὃ♫ɕʲɓ ʮɂ ˂Ỉȹ ɂɯʟʶʺObservables. 

 ᶗ Ʉẛẃɂ ˂Ỉȹ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ɻɄɋɖʯᶗɂ ̒ɟɰȵ̋ ʨʎɡɓObservable ᴬʤɂ ɑᾒήɄʎʬɇ ʪʻʚɓ ˍỘʺ ɄẛṨɓȶ˄ ˃ɯʤɂObservable ʊɕʲ˄ ˍỈɄᾚήɂ ɱ

 ʹʦʶɄɡɕɇ ʪʻʚɓ Ʉʬʯɂʺæ  ʵȲɄʒʤɂæ ᴬʤɂ ɑᾒήɄʎʬɇ ʪʻʚɓ Ʉẛẃɂ Ʉʬɇ ὃ♫ʕObservable ᴬʤɂ ɂɯʶʺ ˍỈɄᾚήɂObservable ʪʻʚɕɵ ὃ♫ɕʲ˄ ʭʤ 

 ʺɂ ɏʦʅ ˃ȵ ȲɄʒʤȺɇObservable .ɑʤɂɭʤɂ ʵɯʶ ɑˈʬʶȵʺ ɏʤ ʻʶ ɂɯʶʺ .Ʉʸʦɾ˄ ɭ˄ɭɟ 

Ʉʫɂ  ɗʝɰɄʫɱɉʻɶʤɂ ʳʫ ʀɂɱʑȵ Ȳɂɱɺʤ ɏʶɯɓ Ʉʫɭʱʍ ᵷɱɾɥ ᶗ ʢɄɛᶽɂ ʨˈɌɵ ˂Ịʍ Ʉẛṧʫ ɐɬɭʎɕʫ ὃ♫ʕ ᵷɄẛẁɄʫɂɭɪɕɵɂ ɑˈɥɄʯ ʳʫ

 ˂Ịʍ ɭʬɕʎɔ ὃỮʤɂ ɑ̍ʟɦɋʤɂ ɑʙɄʆɋʤɄɇ ʡɓɄ˄ṔḘɺʫ ɑʬ̍ʙ ʏʕɭɓ ʮɂ ɒɬɰȵ̋wifi ʪʻʚ˄ ʹˈʦʍ ʡɕʙɄʆɇ ʏʂɓ Ʉʫɭʱʍ ʏʕɭʤɂ ɲɄʸɟ ʮȺʕ ᵷ

ɑʙɄʆɋʤɂ ʏʁ̋ ɭ̍ʎ
ᴲ
ɔ ʮɂ ɗʤ̋Ʉɥ ̒ʤ̋ ɏʦʅ ʢ̋ɂ ʢɄɋʚɕɵɄɇ ʮȺʕ ɐɬɭʎɕʫ ɒɂɱʫ  ʔʻɵ ɒɄ˄ṔḘɺᶽɂ ɲɄʸɟ ˂Ịʍ ɬʻɟʻᶽɂ ʛˈɋʆɕʤɂ

 ʨʬʍ ʭɓ ̋ɂ ὂ♫ɕʯɂ ὂỰʎʬɇ ʢ̒ɋʚʤɂ ̋ɂ ʃʕɱʤɄɇ ɏʦʆʤɂ ɂɯʁ ὃ♫ɕ̡˄ Ʉʫɭɦʍ̋ ᵷ
ᴮ
Ʉ̍ʤɄɥ ɏʦʅ ɑᾒήɄʎʬɇ ʪ̒ʚ˄ ́ʯɂ Ʉʬɇ 

ᴮ
ɄʫɄʬɓ ́ʦʁɄɡɕ˄

 ʹʤcomplete .ɭ˄ɭɟ ɏʦʅ ʨɋʚɕɶ˅ Ʉʶɭʱʍ 

ˈɋʆɕʤɂ ʨʶ ʭʦʍɂ ᶗ Ʉʯɂ ɑʚˈʚɥʺ ʪɂɭɪɕɵᶗɂ ɂɯʶ ʳʫ Ɇɱʒɕɶɔ ɭʙ ʨɛʬɇ ʪɄˈʚʦʤ ɐɳʸɟᶟɂ ʳʫ ʌʻʱʤɂ ɂɯʶ ˂Ịʍ ʹɕɡʫɱɇ ʭɓ ˃ɯʤɂ ʛ

 ɒɄɋɕʟʫ ʪɭɪɕɶ˅ ʪɄʸᶽɂ ʵɯʶReactive Programming .ᶗ ʪɂ 

 ʳʟʤʺ ɒɄ̍ɦʚɓ ʮɂ 
ᴮ
ɂɭ̍ɟ ́ʬʦʍɂ ˃ɯʤɂReactive Programming  ʳʫ Ʉʸʫɂɭɪɕɵɂ ʭɕ˄ Ʉʬʯɂʺ ɗɉɱʟɵ ɄʕɄᾒήɂ ˂Ịʍ ɱɾɕʚɓ ᶗ

Ʉᾒήɂ ʨɛʫ ʘ̒ɶʤɄɇ Ʉẛẃɲ̋̋ Ʉyʦʚə Ʉyʤ ɑɡʫɱɇ ɒɄʒʤ ʨɋʙ ̋ʮ̒ɛ˄Ʉɋʤɂ̋ Ʉʕc++ ̋c#  ʭ̍ʁɄʖʑɂ ɷʖɦɇ ᵷɐɰ̒yɺʑɂ ɒɄʒʦʤɂ rʫ ɄʁṔḛʑ̋

 ʭɓ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ Ɇɱʒɕɶɔ ᶗ ʡʤɯʤ ᵷɄẛṿɄʬɵɂ ɷʖɦɉ̋ ʢɂ̋ɭʤɂ̋.ɒɄɋʦʆʤɂ ʳʫ ʌʻʱʤɂ ɂɯʶ ʏʫ ʨʫɄʎɕʤ ɑʤɂɭʤɂ ʵɯʶ ʪɂɭɪɕɵɂ 

 ɒɄɋʦʅ ᵷ̓ɱɩɜɂ ɒɄʫɂɭɪɕɵᶗɂ rʫ̋Server  ̋  ᵷɐȲɂɱʚʤɂ ʺɂ ʨ˄ɭʎɕʤɂ ʺɂ ʔɯᾚήɂ ʺɂ ɑʕɄʁᶡɄɇ Ȳɂʻɵ ὂḒɶ
ᴲ
ɔ ὃỮʤɂCRUD 

ᴮ
ᶚɛʬʕ ᵷ

 rʬʕ ᵷɒɄʯɄ̍ɋʤɂ ɐɭʍɄʙ ̱☿ ɒɄʯɄ̍ɋʤɂ ɻɯʁ ɑʕɄʁɟ ʋʖᾚήɂ ɰɲ ˂Ịʍ ʇʒʂʤɂ ʭɕ̂̋ ɑɦ̍ʎʫ ɒɄʯɄ̍ɇ ɑȾɋʎɕɇ ʪɭɪɕɶʑɂ ʪ̒ʚ˄ Ʉʫɭɦʍ

 ʮɂ ʡʤ̋ ɱʕṔḛɶʤɂ ˂Ịʍ ɐɭȼɂɲ ɒɄɋʦʅ ʡʤɄɦʁ ʨʎɡ˄ Ʉʬʫ ᵷʋʖᾚήɂ ɰɲ ˂Ịʍ ɐɬɭʎɕʫ ɒɂɱʫ ʇʒʂʤɄɇ ʪɭɪɕɶʑɂ ʪ̒ʚ˄ ʮɂ ɬɰɂ̒ʤɂ

ʤ̒ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʨ̍ɪɕɓ  ˂Ịʍ ɱəȸ˄ ɭʙ ɱʫᶗɂ ɂɯʶ ʮɂ ʗˈʟʕ ᵷɗʙʻʤɂ ɷʖʱɇ ʔʻʤᶟɂ ɒɄȾʫ ʺɂ ɒɂɱɺʍ ʹʫɭɪɕɶ˅ ʡʚˈɋʆɓ ʮɂ

 Ȳɂɬȵ.ɱʕṔḛɶʤɂ ɬɰɂ̒ʫ ʡʦẛṥɶ̌̋ ʛ̍ɋʆɓ 

 ʨ̍ʎʖɓ ʭɕ˄ ʋʖᾚήɂ rʫ ȲɄẛṥʯᶗɂ ɭɦʍ ʭə rʫ̋ ɑʆʒʁ ʢ̋ɂ ɭɦʍ ʋʖᾚήɂ ɰɲ ʨ̍ʆʎɔ ʭɕ˄ ʮɂ Ʉẛṧʫ ɐɬɭʎɕʫ ʢ̒ʦɥ ́ʤ ɱʫᶗɂ ɂɯʁ̋

 ʛə rʟʤ̋ ɭ̍ɟ ʨɥ ɂɯʁ̋ ᵷ̓ɱɩȵ ɐɱʫ ɰɳʤɂɱʫɜɂ ɂɯʁ ʨʎʖɇ ʪ̒ʚ˄ ˃ɯʤɂ ̱ạʫṔḗʤɂ ɱʫᶗɂ ɑɇɄɕʟɇ ɗʬʙ ʢɄɥ ̱☿̋ ́ʯɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ 

 ˂Ịʍ ɱəȸɓ ὃỮʤɂ ɒɄ̍ʤɄʠɹɟɂ ʃʎɈ ʡʤɄɦʁ ̋ɂ 
ᴮ
Ʉ̍Ɍɶh ʗ̍ʎʁ Ȳɂɬȵ ɒɂɮ ɐɳyɟȵ ʭẛẄɭʤ ʮḛʫɭɪɕɶʑɂ rʫ ɒᶗɄɥ ʡʤɄɦʁ ́ʯɂ ᶗȹ

 ɳʤɂ ɂɯʁ ʨ̍ʆʎɔ ʨɋʙ ɑɦ̍ʎʫ ɑ̍ɦʫɲ ɐṔḘʖʤ Ṕḛɩȶɓ ́ɦʍ ɣɕ̡˄ ʗʎʂʤɂ ɂɯʁ̋ ᵷʭẛẁɳyɟɂ Ȳɂɬȵ ʪɭɪɕɶʑɂ ʨʎɡ˄ ɭʙ Ṕḛɩȶɕʤɂ ɂɯʁ̋ ɰ

.ɐɱʫ ʳʫ Ṕḙʝȵ ʇʒʂʤɄɇ ʪʻʚ˄ 

 ɒɄˈʱʚɓ Ʉʱʤ Ʉʸʫɭʚɓ ɐɳʶɄɟ ʢɂʺɬ ʡʤɄʱʶ ʡʤɯʤReactive Programming  ɑɋɕʟʬɇ ʵɯʶ ɄʱɕʤɄɥ ˍ☿ ɑʦɛʬɕᶽɂʺRxjs  ὃỮʤɂɬ ˍỘʺ

exhaustMap  ʺɂexhaustAll  ʮḛɕʤɂɭʤɂ ʮḛɓɄʁ̋ ᵷ(̓ɱɩɜɂ ʢɂ̋ɭʤɂ ʮḛɇ ɑʙᶚʎʦʤ ɑẛẀɄɺʫ Ʉʬẛṧ̍ɇ ɑʙᶚʎʤɂ) ̋ ɂ ʮᶚɋʚɕɶɔ ʢ  ɏʦʅ



 

̸̹̽ 

ʘɬȵ ɑʒˈɾɇ ʺɂ  ʢ̋ɂ Observable  ˃ȵ ʨʶɄɡɕɓʺObservable ɏʦʆʤɂ ɂɯʁ ʢɄʬɕʝɂ ʭɕ˄ ʮɂ ˂Ỉȹ ́ʤɄɵɰȵ ʭɕ˄ ɱɩȳ ʭə ʳʫʺ ᵷ

 ˃ȵ ʨɋʚɕɶɔObservable .(ɬ̒ɟ̒ʫ ʢɂɲᶗ ʢ̋ɜɂ ɏʦʆʤɂ̋ ́ʤɄɵɰɂ ʭɓ ɷ̄ʤ̋) ɏʦʆʤɂ ʢɄʬɕʝɂ ɭʎɈ ́ʤɄɵɰȵ ʭɕ̄ɵ ɱɩȳ 

ɑˈʕɂṔḘɥᶗʺ ɕɶɔ Ṕḙʝȵʫɭʤɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʏ̍ʆ ʮḛɓɄʶ ʮḛɇ ɣ ˃ȵ ʮḛɕʚˆɱʆʤɂ ʮḛɕʤɂɭʤɂ ʼɭɥȹ ʪɭɪɕɶɔexhaustMap  ʺɂ

exhaustAll .ɏʦʆʤɂ ʨʬɕʟ˄ ʮɂ ˂Ỉȹ ɰɳʤɂ ʨ̍ʆʎɕɇ ʪ̒ʚɓ ɗʙ̒ʤɂ ɷʖɦɉ̋ 

 ɐȲɂɱʚɇ ʪ̒ʚʯ ʔ̒ɵ ᵷ
ᴮ
ɄʚɇɄɵ ʨ̍ʙ Ʉʫ ɧ̍ʁ̒ɕʤ ʢɄɛʫ ̩ʆʎɦʤ ʮɕɂ ɄʫɂAPI  ɑʤɂɬ ʪɂɭɪɕɵɄɇajax  ˍỘʺʼɭɥȹ  Ʉʸʫɭʚɓ ὃỮʤɂ ʢɂʺɭʤɂ

 ɑɋɕʟʫ ɄʱʤRxjs ɐȲɂɱʚʤ ᵷAPI  ɒɄˈʦʬʍ ʏˈʬɟ ȲɂɱɟɂʺCRUD .ʹˈʦʍ 

ʤAɂ ʭʤɄʍ ̱☿ Ʉɦʯɜ ɆɄɕʟʤɂ ɂɯʁ ̱☿ ́̍ʤȹ ʘɱʆɓȵ ʭʤ rʟʤ̋Angular  ὂḒɶ˅ Ʉʫ Ʉʱ˄ɭʤHttpClient ɑʤɂɭʤɂ ɻɯʁ rʍ Ʉɦɦ̄ʒ
ᴲ
ɔ ὃỮʤɂ̋ ᵷ

 ˂Ỉȹ ʨɩɭʫʺ ɑʫɭʚʫ ȲɄʆʍȹ ʏʫ Ʉẛṥˈʬʶɂʺ ɑˈʱʚɕʤɂ ʵɯʶ ɤɱɹɂ ɆɄɕʟʤɂ ɂɯʶ ʳʫ ʨʫɄʞ ʨɾʕ Ʉʸʤ ɿɾɩɂ ʔʻɵʺAPI .ᶳ ʮɮȺɇ 

ɂ Ʉʬɉʺ ʳʟʤʺ ɒɄˈʱʚɓ ˂Ỉȹ ʨɾʯ ʭʤ ɄʱʯHttpClient  ɑʤɂɬ ʪɭɪɕɵɂ ʔʻɶʕajax  Ʉẛẃɂ ʭʦʍɂ ʇʚʕ Ʉyʬyʕ ʢ̋Ʉɦɓ ᶗ̋ ʛʦʚɓ ᶗ̋

.́ʤ ʇɇɂɰ ɱ̂ɱʬɓ ʛ̂ɱʅ rʍ ʭʤɄʎʤɂ ɂɯʁ ̱☿ Ʉʫ ɱʕṔḛɵ ˂Ịʍ ɑɦ̍ʎʫ ɒɄʯɄ̍ɇ ɏʦɟ ̱☿ ɄʯɭʍɄɶ
ᴲ
ɔ 

 ʏʙʻʫ ʳʫ ʪɭʚʫ ʻʸʕ ʇɇɂɱʤɂ ɄʫɂjsonplaceholderɄʯɄ̍ɋʤɂ rʫ ɑʍ̒ʬɡʫ ʏʙ̒ʑɂ ɂɯʁ ʪɭʚƎ˄ ɝ̍ɥ ᵷ ʇɇɂ̋ɰ ʨʠɹ ˂Ịʍ ɒApi 

.ʇʚʕ ɑɉɱɡɕʤɂʺ ɰɄɋɕɩᶚʤ 

 Ṕḛɹȵ ʮɂ ɏɡ˄ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ˂Ỉȹ ʢɄʚɕʯᶗɂ ʨɋʙʺ ɑʤɂɭʤɂ ɗʖʁɂ ὃỰʯɂ ˂Ỉȹdelay  ɑʬ̍ʚʤɂ Ʉyʤ ɒɰɱʫ̋2000 Ṕḛɩȶɕɇ ʪʻʙȵ ˌʠʤ 

˄ ɭʙ ˃ɯʤɂ Ṕḛɩȶɕʤɂ ɐɄʞɄᾚᾇ ᵷʮḛɕˉʯɄə ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ɑʤɂɭʤɂʺ ᵷɏʦʆʤɂ ʢɄʬɕʝɂ ʨɋʙ ɱʕṔḛɶʤɂ ˍ☿ ɘɭɦmergeMap ʠʤ ˌ

 ʏʫ ʨʫɄʎɕʯHigher Order Mapping. 

:ˍỈɄɕʤɄʞ ᵷɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ˂Ỉȹ ʮᶝɂ ʨʚɕʲʱʤʺ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild  }  from  '@angular/core' ;  

import  {  fromEvent  }  from  'rxjs' ;  

import  {  ajax  }  from  'rxjs/ajax' ;  

import  {  delay,  map, mergeMap }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  @ViewChild ( 'btnGetPosts' ,  {  static:  true  })  btnGetPosts :  ElementRef ;  

  ngOnInit () :  void  {  

    fromEvent ( this .btnGetPosts.nativeElement,  'click' )  

      . pipe (  

        mergeMap(()  => {  

          return  ajax  

            . get <any>( 'https://jsonplaceholder.typicode.com/posts/' )  



 

̸̺̽ 

            . pipe (  

              map(( posts :  any)  => posts .response),  

              delay ( 2000)  

            );  

        })  

      )  

      . subscribe (( data )  => {  

        console. log ( data );  

      });  

  }  

}  

 
 

 ʗʦʫ ˍ☿ʺTemplate :ɑˈʤɄɕʤɂ ɑˈɡʫṔḗʤɂ ɐɱʖɺʤɂ ʗˈʂʯ 

 СЯвapp.component.html 

<button  #btnGetPosts  class ="btn  btn - primary  btn - lg" > 

  Get Random Posts  

</ button > 
 

:ɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 

 ɏ̂̒ɋɕʤɂ ˂Ỉȹ ɏʁɯɦʤ̋ ᵷɒɄʯɄ̍ɋʤɂ ɏʦɟ ɰɲ ˂Ịʍ ɑʆʒʁ ʨʞ ʏʫ ɱʕṔḛɶʤɂ ˂Ỉȹ ɒɄɋʦʆʤɂ ɑ̍ʬʝ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓnetwork 

:ᾝὟ̋ȵ ʨʠɺɈ ɒɄɋʦʆʤɂ ̓ɱʯ ̩ʠʤ 



 

̸̻̽ 

 

ɳ̂ʍ 
ᴮ
Ʉʂ˄ɂ ʋɥᶗ ɑʤɂɬ ʮɂ ˂Ịʍ ʢɭ˄ ʡʤɮ̋ ᵷɒɄɋʦʆʤɂ ɬɭʍ ʭʦʎɕʑɂ ˃ɳmergeMap ᴬʤɂ ʏʫ ʨʫɄʎɕɓ Ʉẛẃɂ ɧˈᾚὛObservables 

 ὂḒɶ˅ Ʉʫ ʺɂ ɑʦɩɂɭɕᶽɂHigher Order Observable ʳʫ ʌʻʱʤɂ ɂɯʸʤ ᾝίɾɓ ᶗ ʳʟʤʺ ᵷObservable  ɑʤɂɬ ʨʠʤ ʮᶟ

ɑʤɂɭʤɂ ʪɭɪɕɶɔ ʗ̍ʝ̋ ὂỮʫ ʔɱʎɔ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʡ̍ʦʍ ɏɡ˄ ὃỮʤɂ ɄẛẁɄʫɂɭɪɕɵɂ .ʡɟɄ̍ɕɥɂ ὃửʦ
ᴲ
ɓ ὃỮʤɂ 

 ɑʤɂɭʤɄɇ ɑʤɂɭʤɂ ʵɯʶ ʢɭɋɖɶʲʤ ʡʤɯʤexhaustMap:̱ỈɄɕʤɄʞ ᵷɑɡ̍ɖɦʤɂ ̓ṔḚʤ̋ ᵷ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild  }  from  '@angular/core' ;  

import  {  fromEvent  }  from  'rxjs' ;  

import  {  ajax  }  from  'rxjs/ajax' ;  

import  {  delay,  map, exhaustMap }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  @ViewChild ( 'btnGetPosts' ,  {  static:  true  })  btnGetPosts :  ElementRef ;  

  ngOnInit () :  void  {  

    fromEvent ( this .btnGetPosts.nativeElement,  'click' )  

      . pipe (  

        exhaustMap(()  => {  

          return  ajax  

            . get <any>( 'https://jsonplaceholder.typicode.com/posts/' )  

            . pi pe(  

              map(( posts :  any)  => posts .response),  

              delay ( 2000)  

            );  



 

̸̼̽ 

        })  

      )  

      . subscribe (( data )  => {  

        console. log ( data );  

      });  

  }  

}  
 

 

ᶗȹ ɐɱʫ rʫ Ṕḙʝȵ ɰɳʤɂ ˂Ịʍ ʇʒʂʤɂ rʫ ʭʑɱʤɂ ˂Ịʍ ́ʯɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚʯ ᵷʮḛɕ̄ʯɄɛʤɂ ɐṔḘʕ ʢ̒ʅ 
ᴮ
Ʉʎ̍ʬɟ ɄyʦʁɄɡɓ ʭɓ ́ʯɂ 

ᴬʤɂ ʢɄʬɕʝɂʺ ɗʙʻʤɂ ɂɯʶ ȲɄẛṥʯɂ ɭʎɊʺObservable .ɂɯʟʁ̋ Ʉyʎʫ ɒɂ̒ʆᾟήɂ ɷʖʯ ɭ̍ʎ
ᴲ
ɔ ʔ̒ɵ ɑʆʒʁ ˃ȵ ʮȺʕ 

 ɏˆʻɋɓ ˂Ỉȹ ɏʶɯʱʤ ʮᶝɂ ɄʫɂNetwork:ˍỈɄɕʤɄʞ ᵷɱʕṔḛɶʤɂ ʳʫ ɬɱʤɂʺ ɒɄɋʦʆʤɂ ɭʶɄɺʲʤʺ ᵷ 



 

̸̽̽ 

 

ʭɓ ɒɄɋʦʆʤɂ ʏ̍ʬɟ ʮɂ ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ Ʉʬʝ  ʭʤ Ʉẛẃȶʞ ɱʕṔḛɶʤɂ ˂Ỉȹ ɴɄɵɜɂ rʫ ʨɵɱ
ᴲ
ɓ ʭʤ̋ ɑʤɂɭʤɂ ɻɯʁ ʨɋʙ rʫ ɄyʦʁɄɡɓ

 ɑʤɂɭʤɂ ɷʟʎɈ ʡʤɮ̋ ᵷ
ᴮ
ᶚɽɂ ɘɭɦɓswitchMap  ɏʦʆʤɂ ȲɄʒʤȺɇ ʪʻʚɓ ɭ˄ɭɟ ɏʦʅ ɘʺɭɥ ɭʱʍ ʳʟʤʺ ɒɄɋʦʆʤɂ ȵɱʚɓ ὃỮʤɂ

ᴬʤɂ ˂Ỉȹ ᾝὛɂ ὂỰʎʬɇ ʺɂ ɭ˄ɭᾒήɂ ɏʦʆʤɂ ˂Ỉȹ ʨˆʻɦɕʤɂʺObservable .ɭ˄ɭᾒήɂ 

ʨ̍ʎʖɓ ȲɄʒʤɂ ʏ̍ʆɕɶh 
ᴮ
Ʉʂ˄ɂ̋ ʤAɂ ʢɄʬɕʝɂ ɭɦʍ̋ ɰɳʤɂObservable :̱ỈɄɕʤɄʞ ᵷ̓ɱɩȵ ɐɱʫ ́ʦ̍ʎʖɓ ɭ̍ʎ

ᴲ
ʰ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild  }  from  '@angular/core' ;  

import  {  fromEvent  }  from  'rxjs' ;  

import  {  ajax  }  from  'rxjs/ajax' ;  

import  {  delay,  map, exhaustMap }  from  'rxjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  @ViewChild ( 'btnGetPosts' ,  {  static:  true  })  btnGetPosts :  Ele mentRef;  

  disabled  = false ;  

 

  ngOnInit () :  void  {  

    fromEvent ( this .btnGetPosts.nativeElement,  'click' )  

      . pipe (  

        exhaustMap(()  => {  

          this .disabled  = true ;  

          return  ajax  

            . get <any>( 'https://jsonplaceholder.typicod e.com/posts/' )  

            . pipe (  



 

̸̽̾ 

              map(( posts :  any)  => posts .response),  

              delay ( 2000)  

            );  

        })  

      )  

      . subscribe (( data )  => {  

        console. log ( data );  

        this .disabled  = false ;  

      });  

  }  

}  

 
 

ʫ ˍ☿ʺ ʗʦTemplate ᴬʤɂ ʗˈʂʯMarkup :ˍỈɄɕʤɂ 

 СЯвapp.component.html 

<button  #btnGetPosts  class ="btn  btn - primary  btn - lg"  [disabled] =" disabled " > 

  Get Random Posts  

</ button > 
 

:̱ỈɄɕʤɄʞ ʮ̒ʠɕʕ ᵷɧʖɾɕʑɂ ̱☿ ɑɡ̍ɖɦʤɂ Ʉʫɂ 

 

ʦ̍ʎʖɓ ȲɄʒʤɂ ʭɓ ɰɳʤɂ ɂɯʁ ˂Ịʍ ʇʒʂʤɂ ɭɦʍ ́ʯɂ ʋɥᶚɓ ʔ̒ɵᴬʤɂ ʢɄʬɕʝɂ ɭʱʍʺ ʹObservable .̓ɱɩȵ ɐɱʫ ́ʦ̍ʎʖɓ ɐɬɄʍȹ ʭɓ 

 ʪɂɭɪɕɵɂ ɒɬɰȵ ʢɄɥ ̱☿̋exhaustAll:ˍỈɄɕʤɄʞ ᵷɑʅɄɶɈ ʨʠɇ ʡʤɮ ʏˈʆɕɶɖʕ ᵷ 

 СЯвapp.component.ts 

import  {  Component, ElementRef,  OnInit,  ViewChild  }  from  '@angular/core' ;  

import  {  fromEvent  }  from  'rxjs' ;  

import  {  ajax  }  from  'rxjs/ajax' ;  

import  {  delay,  map, exhaustMap,  exhaustAll }  from  'rxjs/operators' ;  



 

̸̽̿ 

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

 

export  class  AppComponent implements  OnInit  {  

  @ViewChild ( 'btnGetPosts' ,  {  static:  true  })  btnGetPosts :  ElementRef ;  

  disabled  = false ;  

  ngOnInit () :  void  {  

    fromEvent ( this .btnGetPosts.nativeElement,  'click' )  

      . pipe (  

        map(()  => {  

          this .disabled  = true ;  

          return  aj ax 

            . get <any>( 'https://jsonplaceholder.typicode.com/posts/' )  

            . pipe (  

              map(( posts :  any)  => posts .response),  

              delay ( 2000)  

            );  

        }),  

        exhaustAll ()  

      )  

      . subscribe (( data )  => {  

        console. log ( data );  

        this .disabled  = false ;  

      });  

  }  

}  

 
 

.ɑʚɇɄɶʤɂ ɑɡˈɖʱʤɂ ɷʖʯ ɭʶɄɺɔ ʔʻɶʕ ʛˈɋʆɕʤɂ ʨˈʒɺɖɇ ɗʬʙ ʻʤʺ 

 ɑɋɕʟʫ ʢɂ̋ɬ ʭʁɂ Ʉɦ̍ẛẃȵ ʮ̒ʠʯ ʡʤɯɉ̋Rxjs ʫɂɭɪɕɵɂ ɄʶṔḙʝȵʺʯ̍Ʉɛʤɂ ɑɋɓɱʑɄɇ ̩ɔȶɓ ʢɂ̋ɬ ˂Ỉȹ ʘɱʆɕ̡ɵ ̱ỈɄɕʤɂ Ȳɳᾒήɂ ̱☿̋ ᵷ
ᴮ
Ʉ ʳʫ ɑ

 ʢɂʺɬ ˍỘʺ ᵷʪɂɭɪɕɵᶗɂ ʌʻˈɹʺ ɑˈʬʶᶟɂ ɑˈɥɄʯScanning Operators. 

3-1-3- Scanning Operators: 

:ɑˈʤɄɕʤɂ ʢɂʺɭʤɂ ɄẛẀ ɬʻɾʚᶽɂ 

¶ scan() 

¶ mergeScan() 

¶ switchScan() 

 ʢɂʺɬ ɭʎɈ ɑˈʬʶᶟɂ ˍ☿ ˌɔȶɓ ʢɂʺɭʤɂ ʵɯʶʺMapping  ɄyɟɄɕɦʯ ɭʙ rʟʤ̋ ᵷ
ᴮ
Ʉʫɂɭɪɕɵɂ̋ 

ᴮ
Ʉʍ̒̍ɹ Ʉẛṧʫ ʨʙɂ ʮ̒ʠɓ̋ ᵷɄyʤɄʠɹɂ ʏ̍ʬɡɇ

 ɑʤɂɬ 
ᴮ
Ʉɽ̒ɾɩ̋scan. 



 

̸̽̀ 

Ʉɇ ɑ̍ʁɄ̂ɰ ɑʤɂɬ Ʉẛẃɂ ɭɡɓ ʔ̒ɵ ɑʤɂɭʤɂ ɻɯʁ rʍ ȵɱʚɓ Ʉʫɭɦʍ ˂Ỉ̋ɜɂ ɑʦʁ̒ʦʤ ʨ
ᴲ
ʞ̋ ʮḛʬʙɱʤ ʏʬɟ ʨʬʎɈ ʪ̒ʚɓ ɝ̍ɥ Ṕḗʝɜɂ ɑɟɰɭʤ

 ʨʬʎɔ ʏʬɟ ɑˈʦʬʍemit  ɑʤɂɭʤ Ʉʫ 
ᴮ
Ʉʍ̒ʯ ʡʤɯʤ ́ẛẀɄɺʫ ̱Ộ̋ ᵷʭ̍ʚʤɂ ɻɯʁ ʏʬɟ ɣɓɄɦʤreduce .ɗɌˆɱʟɵ ɄʕɄᾒήɂ ɒɄʕʻʖɾʫ ˍ☿ 

 ʌɂʻʯȵ ɏʦʑɂ ʏʫ ʨʫɄʎɕɓ ˍỘ Ʉʬʯɂʺ ᵷɑˈʬʙɱʤɂ ɑˈɇɄɶᾚήɂ ɒɄˈʦʬʎʤɂ ʃʎɈ Ȳɂɱɟɂ ʌʻʁʻʫ ʼɭʎɕ˄ Ʉʱʶ Ʉʸʦʬʍ ɑʚˈʚᾚήɂ ˍ☿ ʳʟʤʺ

ɋʤɂ ʢɄɛᶽɂ ʨˈɌɵ ˂Ịʎʕ ᵷɑʕʻʖɾʫ ʺɂ ʳȼɄʞ ʨʠɹ ˂Ịʍ Ȳɂʻɵ ɒɄʯɄˈɋʤɂ ʳʫ ɑʍʻʬᾒᾇ ʏʬɟ ɑˈʦʬʍ Ȳɂɱɟɂ ʏˈʆɕɶʰ ɝˈɦɇ ɒɄʯɄˈ

 Ʉʱ˄ɭʤ ʮɄʞ ʻʤObservable  ᵷʮḛʖʉ̒ʑɂ rʫ ɑʍ̒ʬɡʫ ɒɄʯɄ̍ɇ ˂Ịʍ ˃̒ɕɦ˄ ˍ☿ ɄʸʤɄɋʚɕɵɂ ʭɓʺSubscriber  ˍ☿ Ʉʸʁɱʍ ʭə ʳʫʺ

 ʨʬʍ ʭɓ ɑʤɄɥ ˌʖʕ ᵷʛˈɋʆɕʤɂemit ɂɯʁ ɷʖɦɇ ̓ɱɩȵ ɒɄʯɄ̍ɋʤ AʤɂObservable  ɐɭ˄ɭᾒήɂ ɒɄʯɄˈɋʤɂ ɣʫɭɇ ʪʻʚɓ ɑʤɂɭʤɂ ʵɯʶ ʮȺʕ

.Ʉʸɡʫɬ ʭɕ˄ ɐɭ˄ɭɟ ɒɄʯɄˈɇ ɭɟʺ Ʉʬʦʞ ɂɯʟʶʺ ᵷɑʬ˄ɭʚʤɂ ɒɄʯɄˈɋʤɂ ʏʫ 

.ɑʤɂɭʤɂ ʵɯʶ ɒɄʫɂɭɪɕɵᶗ ɑʎȽɄɺʤɂ ɑʤɄᾚήɂ ˍỘ ɑʤɄᾚήɂ ʵɯʶ ʨʎʤʺ 

 ɑʤɂɭʤ ɭ˄ɭɦɕʤɄɇ ʨɾʖ
ᴲ
ɂʑ ɤɱɺʤɂ̋ ɑʦɛʫɜɂ ʏʫ ɑəᶚɛʤɂ ʢɂ̋ɭʤɂ ɻɯʁ ʀɱʎɕɶ̡ʤ ʮɕɂ Ʉʫɂscan. 

3-1-3-1- scan(): 

 ʢɂʺɬ Ṕḙʝȵ ɑʤɂɭʤɂ ʵɯʶscanning  ɏʤɄʒʤɂ ̱☿ Ʉyʫɭɪɕɶh 
ᴮ
ɄʚɇɄɵ ɒɱɹȵ Ʉʬʝ̋ ᵷʪɂɭɪɕɵᶗɂ ɑ̍ɥɄʯ rʫ 

ᴮ
Ʉʍ̒̍ɹ ɣʫɬ̋ ɐɰɂɬɟ

 ʨʬʎh ʭə rʫ̋ Ʉyʤ ɑʚɇɄɶʤɂ ʏʫ Ʉyɡʫɬ ʭɕ˄ ɐɭ˄ɭɟ ɒɄʯɄ̍ɇ ˃ȵ ɝ̍ɦɇ 
ᴮ
Ʉ̍ʊᾚή ɒɄʯɄ̍ɋʤɂemit  ᵷɣʫɭʤɂ ɭʎɈ ɐɭ˄ɭᾒήɂ ɒɄʯɄˈɋʦʤ

ɭɟ ɒɄʯɄ̍ɇ ɭɟ̒
ᴲ
ɓ Ʉʬʦʞ ɂɯʟʁ̋.ɑʚɇɄɶʤɂ ʏʫ Ʉʸɡʫɬ ʭɕˉɶʕ ɐɭ˄ 

 rʍ ɐɰɄɋʍ ̒ʁ  ̋ᵷʇɶɌʑɂ ɄyʦʠɺɈ ɑʤɂɭʤɂ ɻɯʁ ɤɱɺʤ ʇ̍ɶɈ ʢɄɛʫ ʮ̒ʠ̍ɵ ʢɄɛʑɂ ɂɯʁ̋ ᵷɧ̍ʁ̒ɕʤ ʢɄɛʫ ̩ʆʎɦʤ ʮɕɂ Ʉʫɂ

 ɑʬˈʙɱʤɂ ɒɄʯɄˈɋʤɂ ʳʫ ɑʍʻʬɡʫ.ɒɄʯɄˈɋʤɂ ʵɯʶ ʏʬᾒή ɑʤɂɭʤɂ ʵɯʶ ʪɭɪɕɶʰ ɝˈɦɇ 

 ɑʤɂɭʤɂ ʮɂ ɧˈʁʻɕʤɂ ɏɡ˄ ʢɄɛᶽɂ ʀɂɱʎɕɵɂ ʨɋʙʺscan ʫɂɰɄɇ ʨɋʚɕɶɔ ʭɵɂ ʮ̋ɭɇ ɑʤɂɬ ̒ʁ  ̋ʢ̋ɜɂ rṔ˄Ḙfunction 

anonymous  ɑʤɂɭʤɂ ʵɯʶʺ ʏʬᾒᾇɂ ̒ʁ ʢ̋ɜɂ r˄ṔḘʫɂɰɄɇ ̓ɱɩɜɂ ̱Ộ ʨɋʚɕɶɔ ʭɵɂ ʮ̋ɭɇ ὃỮʤɂaccumulator  ɑʬˈʚʤɂ ʻʶ ˌʰɄɛʤɂʺ

value ̩hɄɛʤɂ̋ ᵷɄyʤɄɵɰɂ ʨɋʙ ʭ̍ʚʤɂ (ɣʫɬ) ʏʬɡɇ ʪ̒ʚ˄ ˃ɯʤɂ ̒ʁ ʏʬᾒᾇɄɇ ɬ̒ɾʚʑɂ̋ ᵷvalue  ɐɭ˄ɭᾒήɂ ɑʬ̍ʚʤɂ ́̍ʕ ʮɳɪɕʕ

ʚʤɂ ʳʫ ɑʫɬɄObserver ɑʤɂɭʤ ̩hɄɛʤɂ ṔḘʫɂɰɄɋʤɂ Ʉʫɂ ᵷscan  ʏʬɡʬʦʤ ɑˈȼɂɭɕɇᶗɂ ɑʬˈʚʤɂ ʳˆɳɪɓ ʹˈʕ ʭɕˈʕaccumulator. 

:ˍỈɄɕʤɂ ʢɄɛᶽɂ ʀɱʎɕɶʲʤ ɧˈʁʻɕʤʺ 

 СЯвapp.component.ts 

import  {  Component, OnInit  }  from  '@angular/core' ;  

import  {  of }  from  'rxjs' ;  

import  {  scan }  from  'r xjs/operators' ;  

 

@Component({  

  selector:  'app - root' ,  

  templateUrl:  './app.component.html' ,  

  styleUrls:  [ './app.component.scss' ],  

})  

export  class  AppComponent implements  OnInit  {  

  constructor ()  {}  

 



 

̸̷̾ 

  ngOnInit () :  void  {  

    of ( 1,  2,  3,  4,  5,  6,  7,  8)  

      . pipe (  

        scan(( acc :  number,  value :  number)  => {  

          console. log ( ` ${ acc}  + ${ value }  = ` );  

          return  acc  + value ;  

        },  0)  

      )  

      . subscribe ( console. log );  

  }  

}  

 
 

 Ʉɦ˄ɭʤ ɭɟ̒ ˄ʭʦʎɕʑɂ ˃ɳ̂ɳʍ ʋɥᶚɓ ɄʬʝObservable  ɑʤɂɭʤɂ ʛˆɱʅ ʳʍ ʹȼɄɺʰȺɇ Ʉʱʬʙof  ɂɯʶ ɱˆɱʬɕɇ Ʉʱʬʙ ʭə ʳʫʺ

Observable  ʢɂʺɭʤpipe  ɑʤɂɭʤɄɇ ɭ˄ɭɦɕʤɄɉʺscan ʫɂɰɄɇ ʨɋʚɕɶɔ 
ᴮ
Ʉʂ˄ɂ ɑʤɂɭʤɂ ɻɯʁ̋ ɑʤɂɬ ʢ̋ɜɂ r˄ṔḘʫɂɰɄɇ Ʉyʤ Ʉʯɰɱʫ ɝ̍ɥ ʳ˄ṔḘ

 ́ɕ̍ʬɵɂ̋ ʏʬᾒ
ᴲ
ᾇɂ ʨɛʬƎ˄ ʢ̋ɜɂacc  - ˆɱɥ ʡʤ ɻɭ̂ɱ

ᴲ
ɓ ˃ɯʤɂ ʭɵᶗɂ ɰɄ̍ɕɩɂ ɑæ ʫ ɑʫɬɄʚʤɂ ɐɭ˄ɭᾒήɂ ʭˈʚʤɂ ʨɛʬˈʕ ˌʰɄɛʤɂ Ʉʫɂ ʳ

ᴬʤɂObservable  ʹɕˈʬɵɂʺvalue æ  ɻɭ̂ɱ
ᴲ
ɓ ˃ɯʤɂ ʭɵᶗɂ ɰɄ̍ɕɩɂ ɑ̂ɱɥ ʡʤæ  ɑʤɂɭʤ ̩hɄɛʤɂ ṔḘʫɂɰɄɋʤɂ Ʉʫɂscan ʚ̍ʤɂ ́ʤ Ʉʯɰɱʫ ɑʬ

 ṔḘʫɂɰɄɋʤɂ ɂɯʁ ɄɦʤɄɛʫ ̱☿ ́ʦɛʬ˄ ˃ɯʤɂ̋ ɱʖɽ ʏʬɡʬʦʤ ɑ̍ȼɭɋʫ ɑʬ̍ʙ ʏʁ ˃ȵ ɱʖɽacc. 

 ʪ̒ʚ̍ɵ 
ᴮ
ᶗ̋ɂ ʮɂ ɭɡɦɶʕ ɣʫɄʯṔḗʤɂ Ṕḛɵ Ʉɦʎɋɖɓ ̒ʤ̋Observer  ʨʬʎɈemit  ɑʬˈʚʦʤ1  ɑʤɂɭʤɂ ˍ☿ʺscan  ˍ☿ ɑʬˈʚʤɂ ʵɯʶ ʏʂˈɵ

 ṔḘʫɂɰɄɋʤɂvalue  ʏʬɡƎʬʦʤ ɑ̍ȼɭɋʑɂ ɑʬ̍ʚʤɂ ʏʂ̍ɵ ʭə rʫ̋acc  ɑɡ̍ɖɦʤɂ̋ r˄ṔḘʫɂɰɄɋʤɂ ᶚʝ ̱☿ ɑʬ̍ʚʤɂ ʏʬɡ˄ ʭə rʫ̋ ᵷɱʖɾɇ

 Ʉʸʤ ʨʬʎ˅emit  ˍ☿subscription  ɱʚ˄ ˌʠʤ Ʉʶȵsubscriber  ˍ☿ Ʉʸʁɱʍ ʭɕˆʺconsoleᴬʤɂ ʭə ʳʫʺ ᵷObserver  ʨʬʎɈ ʪʻʚˈɵ

emit  ˍ☿ ɑˈʤɄɕʤɂ ɑʬˈʚʦʤObservable  ˍỘʺ2 ṔḘʫɂɰɄɋʤɂ ̱☿ ɑʬ̍ʚʤɂ ɻɯʁ ʏʂ̍ɵ Ʉʁɭɦʍ̋ ᵷvalue  ɑʬˈʚʤɂ ʏʫ ɑʬˈʚʤɂ ʵɯʶ ʏʬɡˆʺ

 ʏʬᾒᾇɂ ̱☿ 
ᴮ
ɄʚɇɄɵ ɐɬ̒ɟ̒ ɂʑacc  ˍỘʺ1  ʨʬʎ˅ ʭə ʳʫʺemit ὃ♫ɕʲ˄ ʮɂ ˂Ỉȹ ɂɯʟʶʺ ɑɡˈɖʱʤ .ʭˈʚʤɂ ʏˈʬɟ ʳʫ 

:ˍỈɄɕʤɄʞ ᵷɧʖɾɕᶽɂ ˍ☿ ɑɡˈɖʱʤɂ ɭʶɄɺʲʤ ʮᶝɂ Ʉʫɂ 

 




















































































































































































































































































































































































































